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(54)Title: VIRUS VECTOR 
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(57) Abstract 

There have been required a virus vector useful in treating and diagnosing tumors such as malignant melanoma having resistance 
against the conventional therapy and being troublesome in prognosis as well as diagnostic and therapeutic methods for tumors by using such 
a virus vector. A virus vector constructed by fusing a protein constituting a virus with a ligand binding specifically to 
melanocyte-stimulating hormone (MSH) receptor and diagnostics and remedies for tumors with the use of this virus vector. 
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m m m 

msh) \zwm&) izm^-r s u # > h £ irc& s ^-r ^ ^ 
yfy^^fM, 75V£<;PABt#£7>r;i'A (aav) &£cs>^-r;i/x^ 

fcTmAxbmz-D^T&LwiL. JfcRftffiVWH (multiplicity of infection) 

Yoshida et al. , Hum Gene Ther. , 9 (17) 2503-2515, 1998. (UT. Yoshida 
etal.. imtmtttZ) ) „ C©»XCSSn&te*'f, M0I100T«, A375 t 

h^^fen^-e5o%, RPM17951 m&m&mmmT*sQ%, wmus sttju^jB 
»T5o%^(Djtig^A^^#^n^}3i§^-rv ioo%{cifi^3te^A 
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?!l£AftT, 1t£«£efc&-r£tt*fct, *SGenVec#:<7)Wickham, 77A7^ 
(DCuriel £<7}^;i/-7°lC<£oT^$nT^£ [Wickham et al. , J. Virol. 71, 
8221 (1997), Wickham et al. , Gene Ther. 2. 750 (1995), Wickham et al. . Na 
t. Biotechnology, 14, 1570 (1996), Curiel et al., Hum. Gene Ther. 3, 147 
(1992), Dimitriev et al., J. Virol. 72, 9706 (1998), W094/10323, W096/0 
77343 . 

T^<5 (Siegrist et al. , Cancer Res. 49, 6352 (1989)] . Ifc^oT, MSH 

a^wtat^^A-efrs^^^— t^s^t^s^ns,, b^u mshu 

MWl^ (I'JXDfcf/) CKasahara et al. . Science 266: 1373 (1994)] 
, &£V>te#$I<Z)trL#: CJiang et al. J. Virol. 72(12): 10148 (1998)] &<H 

&mtt&£oizm&&/uXMmk&m¥iis-c^z>ib<D. ^sv^^m^;^ 

XO-i )VX<Dm? W^RtxU 7>ni$X.3 L >&te£Z1kr£h<D (Laquerre et 
al.. J. Virol. 72(12): 9683 (1998)) Jiang^Ofg^T^, 4M@ 

5fiW(D%nM£. LTEGF (epidermal growth factor) §»7SU-l:It5 
Her2neu, &&&mi&Kftmtoh V^n&CD34, h7>77xU>^MiW 

WickhamCD^;!/— "7° [Wickham et al. , J. Virol. 71: 8221 (1997)] ^Curiel 
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<D!f)V—~7 CDimi triev et al. . J. Virol. 72: 9706 (1998)3 Z<b\ZT 
"r/V-OlXSmr'te, ZMJft&V't )\sX<DZ27?>rt#m. CChambers et al. , 
J. Virol. 70: 4805 (1996); Sharma et al., Virology 239: 150 (1997)] > 
/^f'J-it7 7- ^Fd^>/\°^ft CKoivunen et al. , J. Biol. Chem. 268: 20205 
(1993); Koivunen et al., J. Cell Biol. 124: 373 (1994)] UElZ-D^Tf 
TlC^£nT^£o L^b&7^<~>> TT-V^7<;i/X^TfeMSHU^f>H^ 

tr ^< ^ - ^, msh^#: £ «$) t l %t&?mm<vzsm&. zmmistc 

Ttt3te^J»A©S(l**3J:aca^14^UV>. tot, t^OM^bTi 

fi>p*m£z^&z\Lfi^^&m<DV^j\/x&m^fz^??—mzhMm-T: 

z. <d ck -5 & v < ;p x ^ & & — £ siim-feffi^ ©MSHg^tt £ l T ^ £ Jl 
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tot, &5£w\z£ta£. m&m&mmmsm^fc&^mLT^zmmiztt 
LT-m?j}mfr~3mm$i&<DV'r $ e> iziz^tn&ib t\z ltm 

<£mz-&z>mfc : ?&m&z.hiz£-DT, m^m^mmmsm^^ 

^mmzmtm^mmtLT, fo&wzmmmm(Dm^fom&&®mmzn® 

#e>n^>^-f;UX* (ED so ) /&*MOI100jiu^T&<g> (Yoshida et al., 1998) » T 

*fLTte, ^O^^^-tl^^^V^b^ni^TcD^A^-Zrfe^rc^, 
^SA^Wt^T-^^o ^(Dtztb. 1) i«^figa*/Wg&^ra, ^*^<h|Hl 
ite^^^t^n, ^^LTckOS^aW^tlS. 2) J:b^W{£ 
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-r-v^-r )i7>(Dftj&te'?x*izm^tf&z>o b^u u#>F£An£:fca£>{cy 

"xV ^^OP7.;fr*"Trcr;&:< teoTb^:? fc©#^Vi„ fzLPL^^C )\s7s&T*cZfz.t. 

&(^ : bCDT&£iil'&&^ CWickham et al. , J. Virol.. 71_ (11), 8221-8229 
(1997)#H?J B $£-dT, |3E{^e>nTV^U^>H^^^-r^>gi^^>A 0 ^ 

T^.^)*T?«^:<^Hj-r^^o Wickhame>^ E-£U?^>£$££-tZ> 

"E^—yUm (TRSD I TWDQLWWDLMKTS) ^7 5 n> >J t^- t^t?)^ - 
7@3^iJ (TSAA(SIKVAV) 2 ) y^)lX<Dy t< A-© C^tC^A bfc^ 

-fe ^ - £ m^-f £ ^J— y SH^iJTS (GY I GSR) 3 SS £ mm IZW A b ^ y y -43 

ttTZ&mWife&rfM.<E>nfcfr'Dtctn&lsT^Z> CWickham et al. J., Virol., 
11 (11), 8221-8229 (1997)] 0 

^fi^te, MSH^#:^#< (^IfeiiSaTlSbTV^ CSiegrist et al. , 
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Cancer Res., 49, 6352 (1989)] Z\tzt, U #> FT&£MSH#*MSH^g#:&;:« 

*mm\z* ot©(d~(26)I'mt^o 

^S6-& $ i*T& & # -r ^ $ $ — . 

(3) u >*-d«^-g =f^y^ h*T»5 (2)33«©^-i';i/X'<^^— . 

(4) U >%—1fimm&^2 5, 2 7, 2 9*5cfclK3 1 C^fn^tw$nS75 
y BfeBB^J^Wr S (3) !3«©C7-f ^ 

~C $> Z> 0) ~ (4) © t^Ttlfr 1 Z> \ZWm.<D 7 ^ t? * — . 

& £ a* cfc o ararn* «j # > k -c * s a ) ~ (5) © v »w 1 o i^iem© u^jix 

bfi7^)l>xm. 7^\d7^)VXft, nn^-f^T^ ^F^-f 
)V7.ft. A? ^7 V 7-1)17. ft. 3r)lV^2WC)\sXm. n>^7^( )V7,ft, 
T U-T7-1 )lXft^^ZSU^7^( JlXft^ K> tZ.Z>M<D^'fnfr<Dftlzm-?2>7 

-i e>st*ns (0 ~ (6) (D^ftift i -o\ztim.(D7^ . 

(9) »m ;i/X;W;£©®fcT£^o^-r Jk*T& 5 (i) - (8) ©^m^ l^i: 
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• 9-^'J>^f±- if (Hsv-tk) £fcte-> 

h-»'f7 5t-f (Cytosine deaminase, CD) KTSJtefT&S 

(io)iB«fc©#-r;i/*^^— . 

fc^T £ -5 (9) BB«cO ^ ^ ^ - 0 

-r § left ^ & (i 2) t2ifeo # -r ^ * ^ — . 

(14) ilfc^\ J3»*»!|jtfS^ TO^^i^gp«^S^:M^ilgi5«^T 
Tfe ^ (1 2) IB^cD ^7 < A: ^ - D 

(15) *1>#©3t<&?#, T^y^-T JUXElA&t^bElB ©ff£3!£fcfci£&3!©» 

(16) (D~(i5) (D^-rnfr i okse*©^ ^x^^^-^ttx^sEio 

(17) (1) ~ (15) ©Vvrnfr l ^^IB^CD^-r^X^^^-^WLT^^irilg 

( 1 8) ®^^MttHfeJl-e£ -5 (17) IBic^trtffi^Jo 

(20) ffl*7)^'l4HfeMTS £ (19) 8B4c<2)&glr&. 

(21) g2?iJ#-§-2 5, 2 7, 2 9&£Z$3 10)^-fnfrl~DlZm2tlZ>T^ym. 

(22) (21)|3«(DU>* — Sn-HTSDNA. 

(23) lB^iJ#-§-2 4, 2 6, 2 8 43 &Z$3 0 ©^Tn^ 1 Ofc^Sn^JfiSEyfl 
)&>£&£DNA. 



7 



WO 00/50618 




PCT/JP00/01069 



(24) @h?ij#^3 2 — 3 9ov^*rn*uotc^$n57^yBiia^j&wrs^> 

(25) (24)fBSt<D^7-r;i/X^^-£:n- Ft^DNA. 

(26) @E?U#-^7, 13, 17, 18, 20, 21, 2 2 &J;^2 3 £>^-ftt^ 

^tn^ m iz mt z> <y < jvx & <£ - n £ a> ^7 < ;ux £ o & & ^ # ^ — x 

75V V-DVT, Kt*aHd>^^^- (Fender et al., Nature Biotech. 15: 
52-56 (1997)] , V^)17,* Utfl/— ^— (#yx.te\ -fe 

>^^;wx<hu#\A-A^^-^) ^^fflv^cii:^^, th7f/ 

KT^DNA^U, — flSlft&m^^DNAfM&flf (Sambrook et al. il. 
Molecular cloning: A laboratory manual, 2nd ed. , Cold Spring Harbor 
Laboratory Press, New York. 1989. feEZ^M) ^TM^ >A°^«<i:MSH 

U # > H <h * > A # ft £ n - H T J; 5 KM ^ T 3 # < ^ >A ^ M 

Wolff ed. , Gene therapeutics: Methods and applications of direct gene 
transfer. Birkhaeuser, Boston, 1994; Kaplitt and Loewy eds. , Viral v 
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ectors: Gene therapy and neuroscience apl 1 icat ions. Academic Press, San 
Diego, 1995; Liu et al. eds. , DNA vaccines: A new era in vaccinology. 
Annals of the New York Academy of Sciences vol. 772. The New York Academy 
of Sciences, New York, 1995; Gluzman and Hughes eds., Viral vectors: 
Current communications inmolecular biology Cold Spring Harbor Laboratory, 
New York, 1988; Roth ed. , Methods in cell biology: vol. 43. Protein 
expression in animal cells. Academic Press, San Diego 1994. 

>A^litm VSV (vesicular stomatitis virus) <£>G^>A°#Sf , Uh 
D^-r;WX<DX>^D— -f&ynzm. (env) % J C7"f )]/X(D3r J r'J'z/ 

X ©Hemaggl u tinin. A° ^ ^ & V ^ <i )VX (O^MW^ > A° 4? Effi&Vf *>*l%> 

*^mizm^znzusn^mzwmmz%£&-rz> u^>h*tLTii «-msh 
, 3-msh, r-mmfimif<btiz> 0 j£tzznt>(D^mfo mm^^y?^ 

^i^t(D^t}(Dm^h(D^An:mz^-r^z\th'^m'^$>^o *5%W\z 

^e>100^S^SST(D^-»J rf^y^ H^fflnens. ^M^-U ztt-/?- KOBE 
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nx- , mmm &u.n u e> ^-r jvx ? >n $ m ^msh t *%&z$-d nz>&o 

£ £ 3" U rf^^ F^rrffL TMSHCD N £ £ 1± £ 
dch^T^^o ^^MH^iJ#-^-2 5, 2 7, 2 9*5^1X3 1 (D^-TtlfrlZ^Ztl 

^t^^>/^i0iffii:iTH is^j#^-3 2~3 9 <zH*-rna*K3*sn 
-r&vMh^mmz&^zn&o mtemzit. ge?u#-^7, 1 3 1 7-2 

mmmizmmmmiznhxmmm^m^mr^^^^^^—v-r^mB 
ttmfr&tszLhiz&v* ffiMmm<Dm&Mm*$±mm^mfcmzmirz\ t 

sniffed ffllfl&JEWfflSJte^J&^tf ^tl5. 
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W-mmfc^tLT, -^^v?>^r^— if (HSV-tk) 

, i/ h^>> • f7$t— iz(Cytosine deaminase, CD)^<D##t£(£>'7 Q D H 5 y 

a^&tP C t \z X r* , ^mm^m-fa F ^ «/ ^CtlTi^ (sens i t ive) 

;m- d x h > &^rr s mffiv $> z> 5 - 7 )v* □ ? 7 $ 

-its 

^zmmommn* mzm*km&m<DfemM£i>Tm^z>z.t&T*%% 0 

w&mz]5.^tf%Tz&(Dmffiim^mmm(D&ot£. mw^mztm-znz 
mm. m^u> mmi-bvy^ j&^mj^a, ?l^-mj^a. 
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s#s*tf§dt**T#s. ^fltiTtt gesso* fc^-t^au teSfl, 

ss&sa. zsny^m* mm, &mm. ^-^mm^^f^n^o 
&n&-$\zmmte9mh\sT\z* %im. #:*fe;usK mm, % 

m. mm. mm. mnmmu. yn^i, ~> 3 *t, t>-i — 
mm. T)i3r>m-)-hvo&m<DffiMm. ^f7u>K7^^ 

^m*^m\z^&mwm*m^xmmtz> 0 uwtvx^wmz\-m.m. 
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X^^-£bT10 3 ~10 l5 m?&3o 

*.&\ ^^(D^^)i7,^^~\zmmhu^m^^m^ts^t},z^K), 

fflim 293,*fflJJ£(C*fU »£S75V^;k*Ad5dlX-F/wt;fcJ:tfF/MSH&S 
17x7^ Ad 5-F/MSH £ i* 4 0 ffl&H&O&Hl&Tg JB & 0 "C & 
Attn >hD—;KZ>aHBUB5ft (mock) » B«f4I7ry ^7-T;UXAd5dlX- 
F/wU C ttF/MSH^S^T »>-f Ad5-F/MSH£iS53SS <D tttl^tl 

St. 

3S20 A3758Hflat'*rb, ;i/7>Ad5dlX-F/wt <£i^$-fr4 B 

• ra«*fi&©3BHflajgSS*^*r0T*«>. Dte:n>hn-;i^M^(mockh E 
£ F tt» ££J7tV ;i/XAd5dlX-F/wt ^r^n^tlMOI 1 0, 3(raS$fe<*it-fc % 

K§30 A375»HBSK:**U F/MSH^SMT^y r X;l/XAd5-F/MSH^^$i±4 

OT, ^;px^^-ibTt hssKBTx/'X (Ad5) msh£M 
^$-&s^-r;wxs«j53c*r5^>'/t^etUTAd5<D7T'rA— 

mmmi usnm^yr^^-mmm (f/msh> ©ts^okh5S7fy^ 
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(£AT^ Ad5-F/MSHtffl§I2-r-5) <Z)ffr& 
a) F/MSH^g£:n-KT£7°vXS Ftf>ffr& : 

U — £137 5y&«fc9fc5b: h a-MSH^zi— FTS&SEyj (@H?'J#-^ 1 
) ^J^U^^U^FNo. 924 (126mer, IE?"J#-5t2) h 
<hU No. 933 (lH^J#-^3) <h No. 934 (Sa^J#-^4) ^7 7-f7-tLT, # 
U * s 7—' ir^ilJRj£?£ (polymerase chain reaction, PCR) \Z&r> T-n-J&bfco 
^(DPCR^#J^EcoRIT^JoT,pBluescript SKII+C* b^v— >&) CDEcoRI 
1M h^D-->^bTpSKII+nbMSH£f#;/c (Yoshida et al. , 1998) „ 3 5 
fcl, pSKII+nbH (Yoshida et al. . 1998) OHindHI / XhoI^M-^pSKI I+nbMSH 
(DXhoI / Munl^fM-^, pSKII+[X-K] (Yoshida et al., 1998) (DHindlll / Muni 
+f-f h^^D-->^lTy7X5 FpSKII+[X-K]nbMSH£#/i 0 ^StCpSKII 
HX-K]nbMSH<Z)NheI / Kpnl^ (2.1 kbp)£pSKII +6. 7Rnp (Yoshida et al., 
1998) <£>NheI / KpnllM b^V? t? D-~ >^LT, pSKII+6. 7R-MSH£#£o 
pSKII+6. 7R-MSH?&> 5EcoRI / PadlffltS:^ 0 a LTpTR (Yoshida et al. , 1998) 
©EcoRI / PacI-tM* b^p — ->^*LTpTR-MSH£#£:o F/MSH^SMGD? 7 

fyy^OUX (Ad5) ©7 7-rA-0N*S^l<!;tTic^/i7$7^SODtl 

S 571 SYTFSYIAQE 5gI PSASASASAPG 592 SYSMEHFRWGKPV 605 
581^-e^5fe(DAd5^7--f/ > \ — ®75 y^SH^iJ, 582fr b592£T(£>l 
U>*—©7^y»BB^ 593^^>605^TO13^S^b h a-MSH<D7^ J ^SH 

pTR-MSH&^tr^JSMT*SEscherichia coH DH5a/pTR-MSHte, ¥J5fcll*P2 

Tll#3§ (S«#^305-8566) ICFERM BP-6656<h LTmfcSnTHS. 
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F/MSH£#f StoMTTy^-rMH '&%\<DJim (Yoshidaet al., 1998 
) {rZpCTffr&Lfco -Tt£t)-t>. T^y^-r;i/XAd5dlX CMiyake et al., Proc. 
Natl. Acad. Sci. U.S.A. 93, 1320-1324 (1996)3 S£V ADNA-5fc$S^ >A° 
ZMM&fc (£TF> DNA-TPC i: B§fB"t* -5 ) £#$£U dn^EcoRI £AseITHj0»r 
LfcfeOt, pTR-MSH©^^X5 HDNASPacIT^WfUfcfeOtS:, 293«^ 
h7>77i^->a>bfc. Yoshidaet al., 1998K:F/K203gS#a>f&*fe£:U 
Tffia Lfc^ft t *KWtwH C^fe^ffl Vifc. £75: Lt»a D ©3rj£ CMiyake et 
al., Proc. Natl. Acad. Sci. U.S.A. 93, 1320-1324 (1996)] l;foT*h7 

■7°^ — ft (Yoshidaet al. . 1998) » #ll»!lT*teU f# 

§£BJ!#te, DNA^ h >7 7i^7 h ^n^293«CD96^7X;i/"/l/— 
&^£^*&<£>30%<tU v'HBeifoiff (Fetal bovine serum. FBS 

->3>^<d4BS, 8B gL 15BKD3HK -£*Hfftl #x;HC50/z lfosaiKijn 

7-^^IT§:<!:^T*ffc 0 dftS ©r>-f £293*ffllfi& £tfK:A375k h 

feAd5-F/MSH©«^-r ;i/X?S©^-r ^-teiI3£0293£ffl ^fzZf? — ? 7 yfe-T J* 
Tte&ffi&^iUT-e&ofc (10 5 pfu/mlRT) o 

c) F/MSH^y-f A-^^T^V ^-rJl/7.©293»^6mcA375b h^ttH 

2933HHfl&*fefiA375<BlflaS:6^x;i/y^- g B 3 > h a— JKBjgiK 

(mock infection) , (wt) 75V £^;i/*Ad5dlX-F/wt©ja;5fiu & 
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V/USnmmmT'ry tf-f (Ad5-F/MSH) OJgSfeSrfr^ 96l$RB3fc0 

ABm<D^m^B(D?M<DmmLtz29zmm\^t/vEm%(Dmm.f}m/v^< 

^2 0©DtC3>hD— ;KOA375IBWia, E, F«i77-fA- (F/wt) <£> 
Ad5dlXTx/^;UX£^n^nM0Il(k 30T«SJfeS-tirfcA375©J^J|g*^f. 4 
BWa>iWr, 293iifflfl&©j|S*ttt^fl8Wt^ F/wt©«SfeLfcA375*HJ|&T«, + 
^^iilttttH^Tl^^ (^2 0©E, F) o — ff§3 0(Z)GteF/MSH^ 
Si7 7<A- ^^-r^>Ad5dlXTT-V^-r;i/X (Ad5-F/MSH) £r!^£it/!:A375 

o 

A375h hSttHfelWlC^bT^K, i^fcSfttefcffinj/yte^A 
m (Ad5-F/asMSHa) (Dft-j& 

a) F/asMSHa? 7-f A— 2S££:n- F"T5DNA»rtf-<£>ffrj!c 
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U zfXtristtF'/v'C?— mo. 1061 (@B^J#^"5) t No. 1092 (IB^J#-%6 
) Sffll^T, ^^ll^pSKII+6. 7R-MSH^r-?> , 7 0 l/— hibTPCR^^J;oT-a- 

PCR^^BamHI/EcoRIT^JglfbT, pNEB193 (NEBft) £>BamHI/EcoRI1M 

b) 3X5 FpWE6. 7R-F/asMSHa£>f£/& 

3X5HpWE15 (GenBank accession, M99569) teClontechtt (Palo Alto, CA, 
USA) j&*£0tALfc. pSKII+6. 7R-K20 CYoshida et al., Hum. Gene Ther. 
9:2503-2515 (1998) (E>2506^— ^KlIBIKSnT^S] (DSacIIlM h£T4DNA^ 
U*7— tfT¥ilHbLT, ^d^iffe^-ar^LfeU >M:Bs_iBIU ( 
pdGCTTCGAAGC) ^SALf;. ZLtlfr £>Ad575V )V7s<D? J AS^tf 
EcoRI/Bs tBIS&frJtS^ Dfflb, pWE15(DEcoRI/ClaI+l--r MC^D— — >^LT 
pWE6. 7R-F/K20£&&. CI nfo g> K2 O^M &3-HfS BBffJ £^ tr BamHI /Kpn I Bf 
JtSra) *ey^£No. 1061-No. 1092 PCRjg#! <£> BamHI /Kpn 1 gf)t tc Atl» A £ £ £ 
(C«fcoTpWE6. 7R-F/asMSHa£*#fc. Z.(D b. %7 y-f A— S3- FT£M*£CD& 
SSH^'J (Ad5-F/asMSHa. seq) cfecfctfrJ— KtS75 7 KBByiJ*E^J## 7 Ktk 

c) nx= HpWEAxKM-F/asMSHa©f^JS)t 

££trBamHigj«f»rK- (1264bp) SSJOtflU T4DNA/S U * 7— t?T^S¥?& 
ffcLT, pAx-cw (Miyake et al. , Proc. Natl. Acad. Sci. USA 93, 1320-1324 
(1996)] cPSwallM Y\Z>7 >^LTpAxKMS#fe 0 £n©Ad5<8y / AS 

^■t?EcoRI»fM- (ij$25773bp) b) T3z!i^fcpWE6. 7R-F/asMSHa(DEcoRIlM h 

^^<h^J;D, £g&J40702bp(DnX5 KpWEAxKM-F/asMSHa£f#fc. 

d) F/asMSHa££S!&*iilA77V^;i'A<Dffrjfc 
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T^/^^;UXAd5dlX©DNA-TPC*EwRIi:AseI-C«J»fbfcfc©t» pWEAxKM- 
F/asMSHaSrClaliiPacIT^ifb^feOtSr, 293^^ h7>X:7x#v3 > 

fe> 0 <DF/asMSHa^£fco7tAd5dlX<»S#r£&£ £ 

*l£: 0 lT^fc^^;i/X < hKgiJTSfc«>c:n*Ad5-F/asMSHai:*fs|'tt 
feo Ad5-F/asMSHa^-f ;WX<DX hy^ifc©^^ — tel. 10X I0 8 pfu/ml Hffl 

3 1/^—^ — 1 acZ mfcT-Z^m'T £F/asMSHa 7 7 < /S— 
lfe*.75V ;UXAxCAZ3-F/asMSHaG>ftMfc 

ElAffi^td^a^Jfettjie^O^^-fe y h £^&A,fcF/asMSHa:7 r-f A 

Yoshida et al. . 1998fc:ffl*&£nfcpCAZ2j&> £ lacZ£^trAseI0rfi- (5fcS8¥ill 
ft) *54889bp&, :/n*#H: (Madison, WI, USA) j&> &»AL/fcpCI^7 7. ^ H 
<7)BglII/SalI (^^{b) 1M h^D— ^>^UTpCAZ3&*#fc„ nn*^ 
Bglll/BamHIirM- (5fci8¥ifHt) i!&5153bp£3J 0 £BU 3*$ KpAx-cw (Miyake 
et al.. 1996) <£>Swa I 1M h \Z P P - n > ^ LTpAxCAZ 3 e©37 5F 

DNA<h, Ad5dlX<DDNA-TPC£ffl^T^£M:7 7-f A*— (F/wt) ©MA7f; 
^<;i/XAxCAZ3-F/wt$r#Jt 0 b $ 8 ONA-TPC&HSJU ^tl^EcoRIi: 

AselTffJBfbfcfeO^:. UMm 2 T#6tl^WEAxKM-F/asMSHa=!X ^ KDNA£ 
ClaI£PacIT#jftlfcfeCD£&» 293*fflfl&^# h 5>X:7x£<>a 

3|g**^fc, ^SiID<DF/asMSHa^£fc^ ftSSj&v^, ElAlS^tC 

M&^^X^AxCAZS-F/asMSHai^ttttfc, 
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mMM4 MSH£§# (ETF. MSHR<hl8§f3T&) £HSfc5tr51t£*IIIlS£ffl^ 

a) MSHR&^STSW hn^-Ol/X^^ -©{£)& 

fc h<D^7/- VttA375(7)*aRNA^e>#fccDNA^^>yi/— h<hU MSHR£ 
3— Ft"Sf^<0N*fcl¥#£:/7^— No. 1037 (IE?'J#^8) £No. 1040 (SB 
1) , C*#J*^^y^<-x'— No. 1038 (HJ#I#^9) £No. 1039 (SB^J 

#§io) ^fflv^-r^ijii (rt-pcr&) u MSHRocDNA»rH-*#fc. -?-n-6n© 

DNABUr )t" SrEcoR I /Kpn ITrKI Rft b T > pBluescriptIISK+£>EcoRI/KpnI1M hlzpn 
— ->^bfc©"£ifi£E?y£«tSBb&. nn*^, N*#J§rEcoRI/KpnK C*fiS 
&KpnI/NotIT^n^ftfl)PtflLT, l/hPO^^XMffl©^7X$ H© 
pRx-bsr CShinoura et al.. Human Gene Ther. 9:1983-1993 (1998) ] <D 
EcoRI/NotI^'1' h^3/t— h • 7'fy—>a>^D-z>^lT^775H 
pRxhMSHR^tfco ^0^7^$^fflrai mmftJCZ, UhuO-OlsX 

B^mfc^fem^mm : ae^afM*w^eA>K^y^ ^3 

^ X7-f^-'X7, 1999) £3B«©;fri2c£ffl^TMSH 

58SUhn^7-r;UX^ail!a©^CRIP/MSHR*«fSlbfc, 

b) MSHR&il5«Si"*293lS^*IBII&*5l5©*Bfla<*©^ 
CRIP/MSHRtDi&^m*© U h D £293*MC!|$^£1±£ ilitJ: 

0 MSHR£ -m5m-t Z> 2 93/MSHR«tfc $ mtz „ 

c) 293/MSHR^fflV^F/asMSHa^SMTT'y ^-f ;i/X(Dit*I 
>13?<£>77V O'OlKfcJ&tDfelEt bTffiV>S293ffl!Jfi®tt:fo 0 (C, 293/MSHR 

2ffiJ& * ffl ^ > TF/asMSHaSESM 7 7* 7 V -f ;U X © ^ -f ^ - £ ~7 7 — £ 7 y -fe -f & 
T&iJJtT |W| — (DtfeZrvt-l VT^Z>\Z%frfrt>Z>-?, 293MTl#btl 

-5 ^ -r ^ —fit \z it^T3^ b i ofgiii n> #±© * >r ^ -fit e> nfc. £ n« 

, 293TO^^ofe^^i;b^T293/MSHR«^^A^/asMSHa^M7xy 2 
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-MSH£ U ft > K <D-m t LTffl tr>Ttftfrt Lfc. 

12) No. 1075<hNo. 1092 (H»J 2 fc|H«) pSKI 1+6. 7Rnp 

^"r>y°U— b£LTPCR£?r^ &SnfcPCRg&£BamHI <hEcoRIT?^OBrLT < 
pNEB193©BamHI/EcoRIit-r K;^n-->^t^, JfiSB2?!l£flHgl,fc. /3 
-MSH£ n - HT SDNA»r M- SrBamHI/Kpn I T^J 0 ft L , 2 Tl# £ 

PWE6. 7R-F/asMSHa(PBamHI /Kpn 1 1M MC£ D-~ >/f LTpWE6. 7R-F/asMSHb£ 
g'ofceKPBcoRIlH' Hz, pAxKMCDEcoRI j)f Jt~ (&tJ25kbp) ^M^r(p]tCi7 
D-->^l/T, pWEAxKM-F/ asMSHb 37$ FDNASrftfco 

^mM2 ^mm<D^mX\ Ad5dlX©DNA-TPCi:pWEAxKM-F/asMSHb(>DDNA^293^ 

^;UXAd5-F/asMSHb£{«L£: 0 <£>7°^-^#£>n> ^-fJUX^yA 
OMtirfrZh* mmtL fcF/asMSHb^g £ £ £ $ ftfc . 
£ £ fc^jfiflij 3 <h nm<D^mx. AxCAZ3-F/wt CDDNA-TPC £ pWEAxKM-F/asMSHb 

<DmMtmnmz& h 7 7 x * h-r s £ t tK ±&m acz i^-^- 

75V ;UXAxCAZ3-F/asMSHb£ffr£L£. F/asMSHbSgSS©7 A-CD 
DNAl2?iJ£@23Wf l 3fc^L&. 
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U > iJ - (PSASASASAPG gB^J## 2 5) £ « 3 A/Z? a -MSH& V i b £ -MSH<£> U # 

U>#- (GSGSGSGSGSG BB^!IS#2 7 ; /3 -MSHcD U K©*&fck C5fc«8t;:$ 
6 K iz U >SS**#tQ £ *1T V> 3 ) £ — "DfDmtLXm^ Tti&t b tz . 
a) GSU >*-S3-HT5^775 KDNA©{« 

GSU ^-^n-F-r^y^-fT— No. 1060 (61mer SS^iJ#^14) &%i1t\Z 
^J&bfco ££KPCRKJ&£$ s BKrr§fc:8&K:» No. 1060 J;?) K>©ft 
fflfc^bSte^^V— No. 1098 (41mer R5iJ#-ff 1 5) £8r&fc'&j£b£:. 
pSKI 1+6. 7R-K20£^ >:/!/— htlT^ e>(CNo. 931 (Yoshida et al., 1998td 
fElc E#l##l 6) £No. 1060-ePCRKJ&£fft^ ^<D?CRm%0& : r>7U—h 
tbTSSKNo. 931 £No. 1098TPCRS^^fTofc 0 

d (DPCRjg^ £Hind 1 1 1 /BamH I T?SJ»r b XpNEB 1 9 3 iZ Z D - — > # b T , &£B3 
m^mmLfc* Wzpm. 7R-F/asMSHa<hpWE6. 7R-F/asMSHb(£>AS U >#-£^tT 
XhoI/BamHI(£>DNAglr)f£, GS U £^tfXhoI/BamHI DNA»r>T-fc-€-*HFftAn 

#^.^di{Cd;D, pWE6. 7R-F/gsMSHa£pWE6. 7R-F/gsMSHb£rf#/t 0 ^rtl^&tKD 
KDNAPEcoRIlM h ECpAxKMfo £(£>EcoRlBff)t (J®25kbp) trJli^fRlT^D 
— - >^-T3 ClitCct D , ^n^ftpWEAxKM-F/gsMSHa£pWEAxKM-F/gsMSHb£# 

b) GSU yfi — £ WT ^>MSHS!^ 77-f /t-f I17fy «^-T <E>f« 
a)TMU:3^$ Ad5dlX&^bAxCAZ3-F/wtfc3fe©DNA-TPC£& h 7 
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^y^<;i/X4S^MvLl?#7to T&£>-£, Ad5-F/gsMSHa, Ad5-F/gsMSHb. 
AxCAZ3-F/gsMSHa, &e>mcAxCAZ3-F/gsMSHbT&£„ J[^±<7)4S«, ^7<My 

ftfc. F/gsMSHa£F/gsMSHb£>:7 x-f A— £3 — SffiSBayU*«krX J E-nd*n 

fl&<Dl&ac tC W/B A-HS^^f JUT; *f^dcf S - £ d^ijfig^ if 5 ^ 

ASU>^7- (HT^/M) £fcteGSU (117^/^0 tZ25SS©T^y 

mge^iJ (th37Taym) £Jn^;fcU>#-*-Tr&5asK21U>:*J — (SS^iJ#^2 9 
) £gsK21U>#- (@H^J#^-3 1) ^tlTffl^TMLL 
a) asK21U># — «:&r^fcgsK21 U — Sr3— HTS^^X^ FDNA<Dffr£ 

K21 U — £3 — No. 1089 (128mer @H?iJ#^19) £§i 

fcKl-g-J&bfco No. 1089£No. 1092(Dy^-f7— £ffl^TpSKI 1+6. 7Rnp£^>;7° 
I/— htLTPCRS^&ffV^ PCR^^EcoRI+K H'^P — n>^U m^SE 
#I&ISKL&. Cin(DK21 U >tS — £D — FT SffiBTefe SBgl 1 Ifr £BamHI £T' 
©DNA$rtt-£pWE6. 7R-F/asMSHa, pWE6. 7R-F/gsMSHa, pWE6. 7R-F/asMSHb, 
PWE6. 7R-F/gsMSHb<£>BamHIlM h*^ft\-?Z> Z. £ Iz «koT, -^tl^tlpWEG. 7R- 
F/asK21MSHa, pWE6. 7R-F/gsK21MSHa, pWE6. 7R-F/asK21MSHb, pWE6. 7R-F/gsMSHb 
£>ZIX^ KDNA£#fc. £n£G>K21'J >#-£^tf 7 T-lVt— £3- 
7,^ FOEcoRIlM He, pAxKMCOEcoRI Sff K" (5|&25kbp) =&MS^IrIT^ p-~ > 
^"T£ ' <h ie J: 0 , -€-n-mpWEAxKM-F/asK21MSHa, pWEAxKM-F/gsK2 lMSHa, 
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pWEAxKM-F/asK2 1 MSHb. pWEAxKM-F/gsK21MSHbC0nX ^ KDNA£ft&. 
b) asK21 U — ft ££ftClgsK21 'J >*-SrWr*MSHBl!'&7 7-f A— ££S 

a)TMtfc3X$ FDNA£, Ad5dlX(DDNA-TPC£:^ h ^ >X7i^ hT^dt 

^-ta^nAd5-F/asK21MSHa, Ad5-F/gsK21MSHa, Ad5-F/asK21MSHb, 
Ad5-F/gsK2 1 MSHb <DT^JV^)V7, £1" Z>Z\t #T £ fc 0 Ad5-F/asK2 1 MSHa, 
Ad5-F/gsK21MSHa, Ad5-F/asK21MSfflu Ad5-F/gsK21MSHbO^ t-I'A— — FT 

£^<DDNA@B3«cfco^i— H-r^y a /msa^J^^ti^n@H^j#-^2o, 21, 22 

, 23^^bfeo ^^|WHtHL/T, AxCAZ3-F/wtCDDNA-TPCt#th^>X7x^ h 
T^Z\t\Z^r> ^ ^-n^tl, AxCAZ3-F/asK21MSHa, AxCAZ3-F/gsK21MSHa, 
AxCAZ3-F/asK21MSHb, AxCAZ3-F/asK21MSHbCOT^y 'J't )lX&ffiiLTZ> Z. 

ie^iJ#^-l : smT^/V-UlXOyT^ A— (D— g|5» AS>J>^3-^y^H4o 
«krXa-MSH£3— 

@B?iJ#^ 2 : @H?iJ#-^ 1 <DDNA£PCRTi#i|g£ii3fc&CD^>:/l/-- h <h bTt 
fflT5£"/&DNA No. 924 

12^J#-^-3 : @H^0#-^-l <DDNA^PCRT^i^$i±^>fcJ6<Diz>7.^ , ^-r-7-<hL 
TteffifS^DNA No. 933 

iE?U#^f 4 : @a^l#^-l (DDNA£PCRTiiif§£i±£fc&07>^>X:7^V 
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-ibT^ffit^MDNA No. 934 

DNA No. 1061 

"o J5&DNA No. 1092 

S2^iJ#^7 : pWE6. 7R-F/asMSHac7)^M^T-r/\*-^>A 0 ^K^Zl— FT&DNA 
fEJU#-5f8 : b hMSHS^#:(Dl-154^*^zi- H-r^)DNA&PCRT^i|iI$-a:^>^ 
J6co-fe>xy^-i"T— ^bT^fflT?>-&5£DNA No. 1037 

@a^iJ#-§-9 : t hMSH^ft:(D150-317^^n-HT^DNA^PCRTrti'lii^-B:^ 

fefe©T>^-fe>X^^-l'V— £UT^fflT3-&j&DNA No. 1038 

@a^iJ#^-l 0 : t hMSH^#:(m50-317^S£:3-FT3DNA£PCRT^I2i* 

■5^:^<Diz:>xy^-l'V- < JiUT^ffl-r^)^DNA No. 1039 

ga^iJ#^-l 1 : fc hMSH^#:(Dl-154$|^£:3-KT£DNA£PCRT^$i*£ 

t^(D7y^"\L>7,-f^^^— iiLT^-r^^DNA No. 1040 

=i — H T Z> DN A £ P CR TJ8 >H $ it -5 £ & <D ir > X y 7 -f v - £ b T & m T ^ Efc 
DNA No. 1075 

&&mm 3 : pWE6. 7R-F/asMSHb<D^SS!^T-r A-;? >A°£7ff £3 — 
DNA 

lS^J#-§-14 : 5I7fy^i'M©77^A , -©-^ck^GS , J>*-^y 
H * 13 - F "T S DNA £PCRT*ti|iS £ it £ #> <D 7 > ^± > X ~f =r < ^ - £ U T 
^fflT<g>£j&DNA No. 1060 

K'T«)DNA*PCRT*8i|@S'&S/*:«>©T>^-fe>xy7<'7— t UT 
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^ffl-TS-g-tfcDNA No. 1098 

SH^iJ#^l 6 : SITfy^^CD??^ A— CD— 8IH3j;tfGS'J >*>-^zf 
J- F £ 3 - F "f 3DNA£PCRTifi|i $ it S 86 CO-fe >X 7° 7 < V— £ UTfffl f 
&-&J&DNA No. 931 

E#l## 1 7 : pWE6. 7R-F/gsMSHaCD&££! 7 7"f A— ^ >A#SS£:3 — F^"& 
DNA 

@B^J#^- 1 8 : pWE6. 7R-F/gsMSHbCDSEg£l:7 r^f A— ^>A*f|£r3 — Ft* 5 
DNA 

SE^Wfl 9 :K21U>*-^3-F-r^>DNA^PCRTiii|i$i±^fci6CD-fe>xy 
^"?— £LTftfflT£^J5RDNA No. 1089 

@B^J#^-2 O :pWE6. 7R-F/asK21MSHa602eSS!77'rA— ^>A^JtS3— F"T 
£DNA 

I3?U#-5f 2 1 :pWE6.7R-F/gsK21MSHa©3ESS77-rA-^>A^R*3— Ft* 
£DNA 

SH^J#^-2 2 : pWE6. 7R-F/asK21MSHb(D^M^^T<A-^>A^S^^— Ft" 
-5 DNA 

@2?U#^ 2 3 : pWE6. 7R-F/gsK2 1 MSHb (D^MM y T < A— * '>/^8§3-Ht 
•2> DNA 

Ifi?iJ#^§2 4 : ASU >#—£:□ — FfSDNA 
Sa?iJ#-^ 2 5 : AS'J — F 
IB^iJ#^-2 6 : GSU Ff^DNA 
@H?iJ#-S§- 2 7 : GS'J >^-^y'9- F 
@a^iJ#-^2 8 : asK21U ># — £:□— FT 3DNA 
Sfi?iJ#^t 2 9 : asK21 U >#-^^ F 
@H?iJ#^3 O : gsK21 U >#-£zi- FT&DNA 
I2?iJ#-Jf3 i : gsK21'J >*-^^°5 : -F 
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15^lJ#-^3 2 : pWE6. 7R-F/asMSHatCZi— H ^tlZ^^m? T-fA— ^ >A°^K 

@E?<J#^3 3 : pWE6. 7R-F/asMSHb{3n— H ^tl^mmy r-i A— ? >A#K 

IH^!l#-^3 4 : pWE6. 7R-F/gsMSHaK:zi — F^tl^^ggj^ 7 < A— ^>A^K 

I2^!l#^3 5 : pWE6. 7R-F/ gsMSHb IZU— F£tl3^S^:7 T -Y A— ^>A^K 

I2^J#-%3 6 : pWE6. 7R-F/asK21MSHa(^zi— H^tl?)fSl7 7<A-^>A^ 

@2^J#-^3 7 : pWE6. 7R-F/gsK21MSHaf^n— H^n^^S^^ y-TA— $ >/^7 

m 

ia^J#-^-3 8 : pWE6. 7R-F/asK2 lMSHb lZ zi — K£n<5^g^:7 t< n—9 
St 

@2^J#-^3 9 : pWE6. 7R-F/gsK21MSHb(dn— H^tl^^SM^ 7<n- $ >A^ 
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1. )V7,*mj&-?z>$>n>7mz. *7—>mm%m*)i< : £> (msh) 

2. ^;ux£^rr3^>A#jf#\ u>^-^irLT^7->«» 

*;^E> (MSH) ^#:{C#^(C^-r^U^>K^H4'&bTV^if^llB 
4. U >tl— ^M2^J#^- 2 5, 2 7, 2 9 &£Z$ 3 1 <Wfnj&> 

6. 'J#>F7^\ a -MSH, /3-MSH, r-MSH^ckt^^n^O^-rn^ 1 
W^/^ickDlSnS U # > FT&Stlf^ 1 ~ 5 (D^-ftlfr 1 Efc!2 

7. Zfuvxajt* 7fy^ ;ux*4, i/hn^<;i/X*4, a;m^ -01^*4 

^-r;i/xf4, htf^-r^x^, ^^h^-r;i/xf4, nn^-oi/x^, 
•>-r;i/Xf4, v^<;i/Xf4, xt-;i/V^v^-f ;i/x*4, a>-\^<;1/ 

jixfr zm&n&m $<im i ~ 6 <D^~rnfr 1 mzmmw^ ;wx^ 

8. <^-f ;px^t h 75V >7< ^xT^st^ 1 ~ 6 wfn^ 1 ^tcts 

io. ate^a*, }m®L<D7°u F7ytf&mmm&&m-fzmm\zmm-rz> 
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11. ite^> m&^V^T.iJ^ )V7. • ^^S?>+^— if (HSV-tk) £fc 
te^> h->> • 5*75:*— t: (Cytosine deaminase, CD) KTSitteTTf 

^ ifif t & z> mim 9 fBSctf) V -i )VX ^ * ^ - o 

i6. it^i — i 5©v^Tn^ im\zmM<D*y^ ^tux 

20. Mfcj&*jgttH61lT&£§&3&l 1 9 fS®©^®f^„ 

21. E^J#^-2 5, 2 7, 2 9&£U?3 1 cwfftfr l^l:i$tl§75 

22. IS*^2 1|B*W)U >A-$n-Ht5DNA, 
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26. @B^J#^"7, 13, 17, 18, 20, 21, 2 2 &ck^2 3 <Wf 



29 



WO 00/50618 




PCT/JP00/01O69 



m i m 



X 
0) 

a £ 

CM m 
X3 
< 



o> > 

CM < 



< 



CO o 

o> o 

CM £ 




1/3 



WO 00/50618 PCT/JP00/01069 

m 2 hi 





LU 



in m 
o 

CO O 

< £ 




2/3 




WO 00/50618 — — PCT/JPOO/01069 



% 3 




3/3 



WO 00/50618 




PCT/JP00/01069 



ie m & 

SEQUENCE LISTING 

<110> Juridical Foundation, Japanese Foundation For Cancer Research 

<120> vector for gene therapy of malignamt melanoma, with use of virus 
having MSH fused protein. 

<130> HI 1-0241 J2 

<160> 39 

<170> Patentln Ver. 2. 0 

<210> 1 
<211> 166 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA coding a part of adenovirus type 5 fiber, AS linker peptide and 
a -MSH. 

<220> 
<221> CDS 
<222> (3).. (113) 
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<400> 1 

gg gaa ttc teg agt tac act ttt tea tac att gec caa gaa cca tea 47 
Glu Phe Ser Ser Tyr Thr Phe Ser Tyr He Ala Gin Glu Pro Ser 
15 10 15 

gec tec gca tct get tec gee cct gga tec tac tec atg gag cac ttc 95 
Ala Ser Ala Ser Ala Ser Ala Pro Gly Ser Tyr Ser Met Glu His Phe 

20 25 30 

cgc tgg ggc aag ccg gtg taaagaatcg tttgtgttat gtttcaacgt 143 
Arg Trp Gly Lys Pro Val 
35 

gtttattttt caattgaatt ccc 166 



<210> 2 
<211> 126 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> synthetic DNA No. 924 used as temprate for PCR amplification of DNA 
sequence No. 1. 

<400> 2 

cgttgaaaca taacacaaac gattctttac accggcttgc cccagcggaa gtgctccatg 60 

gagtaggatc caggggegga ageagatgeg gaggctgatg gttcttgggc aatgtatgaa 120 

aaagtg 126 
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<210> 3 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> synthetic DNA No. 933 used as sense primer for PCR amplification of 
DNA sequence No. 1. 

<400> 3 

gggaattctc gagttacact ttttcataca ttgcccaag 39 

<210> 4 
<211> 49 
<212> DNA 

<213> Arti f icial Sequence 
<220> 

<223> synthetic DNA No. 934 used as antisense primer for PCR amplification 
of DNA sequence No. 1. 

<400> 4 

gggaattcaa ttgaaaaata aacacgttga aacataacac aaacgattc 49 
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<210> 5 
<211> 76 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> synthetic DNA No. 1061 used as sense primer for PCR amplification of 
DNA coding a-MSH and adenovirus fiber poly A signal. 

<400> 5 

cgggatccta ctccatggag cacttccgct ggggcaagcc ggtgtaagtc gacaagaata 60 
aagaatcgtt tgtgtt 76 

<210> 6 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> synthetic DNA No. 1092 used as antisense primer for PCR amplification 
of DNA coding a-MSH and adenovirus fiber poly A signal. 

<400> 6 

cggaattcat ggcgccatgt ttaatcagaggt 32 
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<210> 7 
<211> 1818 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA coding a modified fiber protein of pWE6. 7R-F/asMSHa 

<220> 

<221> CDS 

<222> (1).. (1815) 

<400> 7 

atg aag cgc gca aga ccg tct gaa gat acc ttc aac ccc gtg tat cca 48 

Met Lys Arg Ala Arg Pro Ser Glu Asp Thr Phe Asn Pro Val Tyr Pro 
15 10 15 

tat gac acg gaa acc ggt cct cca act gtg cct ttt ctt act cct ccc 96 
Tyr Asp Thr Glu Thr Gly Pro Pro Thr Val Pro Phe Leu Thr Pro Pro 
20 25 30 

ttt gta tec ccc aat ggg ttt caa gag agt ccc cct ggg gta etc tct 144 
Phe Val Ser Pro Asn Gly Phe Gin Glu Ser Pro Pro Gly Val Leu Ser 
35 40 45 
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ttg cgc eta tec gaa cct eta gtt ace tec aat ggc atg ctt gcg etc 192 
Leu Arg Leu Ser Glu Pro Leu Val Thr Ser Asn Gly Met Leu Ala Leu 
50 55 60 

aaa atg ggc aac ggc etc tct ctg gac gag gec ggc aac ctt ace tec 240 
Lys Met Gly Asn Gly Leu Ser Leu Asp Glu Ala Gly Asn Leu Thr Ser 
65 70 75 80 

caa aat gta acc act gtg age cca cct etc aaa aaa acc aag tea aac 288 
Gin Asn Val Thr Thr Val Ser Pro Pro Leu Lys Lys Thr Lys Ser Asn 
85 90. 95 

ata aac ctg gaa ata tct gca ccc etc aca gtt acc tea gaa gee eta 336 
He Asn Leu Glu He Ser Ala Pro Leu Thr Val Thr Ser Glu Ala Leu 
100 105 110 

act gtg get gee gee gca cct eta atg gtc gcg ggc aac aca etc acc 384 
Thr Val Ala Ala Ala Ala Pro Leu Met Val Ala Gly Asn Thr Leu Thr 
115 120 125 

atg caa tea cag gec ccg eta acc gtg cac gac tec aaa ctt age att 432 
Met Gin Ser Gin Ala Pro Leu Thr Val His Asp Ser Lys Leu Ser He 
130 135 140 

gec acc caa gga ccc etc aca gtg tea gaa gga aag eta gee ctg caa 480 
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Ala Thr Gin Gly Pro Leu Thr Val Ser Glu Gly Lys Leu Ala Leu Gin 
145 150 155 160 

aca tea ggc ccc etc ace ace ace gat age agt acc ctt act ate act 528 
Thr Ser Gly Pro Leu Thr Thr Thr Asp Ser Ser Thr Leu Thr He Thr 
165 170 175 

gee tea ccc cct eta act act gee act ggt age ttg ggc att gac ttg 576 
Ala Ser Pro Pro Leu Thr Thr Ala Thr Gly Ser Leu Gly He Asp Leu 
180 185 190 

aaa gag ccc att tat aca caa aat gga aaa eta gga eta aag tac ggg 624 
Lys Glu Pro He Tyr Thr Gin Asn Gly Lys Leu Gly Leu Lys Tyr Gly 
195 200 205 

get cct ttg cat gta aca gac gac eta aac act ttg acc gta gca act 672 
Ala Pro Leu His Val Thr Asp Asp Leu Asn Thr Leu Thr Val Ala Thr 
210 215 220 

ggt cca ggt gtg act att aat aat act tec ttg caa act aaa gtt act 720 
Gly Pro Gly Val Thr He Asn Asn Thr Ser Leu Gin Thr Lys Val Thr 
225 230 235 240 

gga gee ttg ggt ttt gat tea caa ggc aat atg caa ctt aat gta gca 768 
Gly Ala Leu Gly Phe Asp Ser Gin Gly Asn Met Gin Leu Asn Val Ala 
245 250 255 
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gga gga eta agg att gat tct caa aac aga cgc ctt ata ctt gat gtt 816 
Gly Gly Leu Arg He Asp Ser Gin Asn Arg Arg Leu He Leu Asp Val 
260 265 270 

agt tat ccg ttt gat get caa aac caa eta aat eta aga eta gga cag 864 
Ser Tyr Pro Phe Asp Ala Gin Asn Gin Leu Asn Leu Arg Leu Gly Gin 
275 280 285 

ggc cct ctt ttt ata aac tea gee cac aac ttg gat att aac tac aac 912 
Gly Pro Leu Phe He Asn Ser Ala His Asn Leu Asp He Asn Tyr Asn 
290 295 300 

aaa ggc ctt tac ttg ttt aca get tea aac aat tec aaa aag ctt gag 960 
Lys Gly Leu Tyr Leu Phe Thr Ala Ser Asn Asn Ser Lys Lys Leu Glu 
305 310 315 320 

gtt aac eta age act gec aag ggg ttg atg ttt gac get aca gec ata 1008 
Val Asn Leu Ser Thr Ala Lys Gly Leu Met Phe Asp Ala Thr Ala He 
325 330 335 

gee att aat gca gga gat ggg ctt gaa ttt ggt tea cct aat gca cca 1056 
Ala He Asn Ala Gly Asp Gly Leu Glu Phe Gly Ser Pro Asn Ala Pro 
340 345 350 

aac aca aat ccc etc aaa aca aaa att ggc cat ggc eta gaa ttt gat 1104 
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Asn Thr Asn Pro Leu Lys Thr Lys lie Gly His Gly Leu Glu Phe Asp 
355 360 365 

tea aac aag get atg gtt cct aaa eta gga act ggc ctt agt ttt gac 1152 
Ser Asn Lys Ala Met Val Pro Lys Leu Gly Thr Gly Leu Ser Phe Asp 
. 370 375 380 

age aca ggt gec att aca gta gga aac aaa aat aat gat aag eta act 1200 
Ser Thr Gly Ala He Thr Val Gly Asn Lys Asn Asn Asp Lys Leu Thr 
385 390 395 400 

ttg tgg acc aca cca get cca tct cct aac tgt aga eta aat gca gag 1248 
Leu Trp Thr Thr Pro Ala Pro Ser Pro Asn Cys Arg Leu Asn Ala Glu 
405 410 415 

aaa gat get aaa etc act ttg gtc tta aca aaa tgt ggc agt caa ata 1296 
Lys Asp Ala Lys Leu Thr Leu Val Leu Thr Lys Cys Gly Ser Gin lie 
420 425 430 

ctt get aca gtt tea gtt ttg get gtt aaa ggc agt ttg get cca ata 1344 
Leu Ala Thr Val Ser Val Leu Ala Val Lys Gly Ser Leu Ala Pro He 
435 440 445 

tct gga aca gtt caa agt get cat ctt att ata aga ttt gac gaa aat 1392 
Ser Gly Thr Val Gin Ser Ala His Leu He He Arg Phe Asp Glu Asn 
450 455 460 
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gga gtg eta eta aac aat tec ttc ctg gac cca gaa tat tgg aac ttt 1440 
Gly Val Leu Leu Asn Asn Ser Phe Leu Asp Pro Glu Tyr Trp Asn Phe 
465 470 475 480 

aga aat gga gat ctt act gaa ggc aca gee tat aca aac get gtt gga 1488 
Arg Asn Gly Asp Leu Thr Glu Gly Thr Ala Tyr Thr Asn Ala Val Gly 
485 490 495 

ttt atg cct aac eta tea get tat cca aaa tct cac ggt aaa act gee 1536 
Phe Met Pro Asn Leu Ser Ala Tyr Pro Lys Ser His Gly Lys Thr Ala 
500 505 510 

aaa agt aac att gtc agt caa gtt tac tta aac gga gac aaa act aaa 1584 
Lys Ser Asn He Val Ser Gin Val Tyr Leu Asn Gly Asp Lys Thr Lys 
515 520 525 

cct gta aca eta ace att aca eta aac ggt aca cag gaa aca gga gac 1632 
Pro Val Thr Leu Thr He Thr Leu Asn Gly Thr Gin Glu Thr Gly Asp 
530 535 540 

aca act cca agt gca tac tct atg tea ttt tea tgg gac tgg tct ggc 1680 
Thr Thr Pro Ser Ala Tyr Ser Met Ser Phe Ser Trp Asp Trp Ser Gly 
545 550 555 560 

cac aac tac att aat gaa ata ttt gee ace teg agt tac act ttt tea 1728 
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His Asn Tyr He Asn Glu He Phe Ala Thr Ser Ser Tyr Thr Phe Ser 

565 570 575 

tac att gcc caa gaa cca tea gec tec gca tct get tec gee cct gga 1776 

Tyr He Ala Gin Glu Pro Ser Ala Ser Ala Ser Ala Ser Ala Pro Gly 
580 585 590 

tec tac tec atg gag cac ttc cgc tgg ggc aag ccg gtg taa 1818 

Ser Tyr Ser Met Glu His Phe Arg Trp Gly Lys Pro Val 
595 600 605 



<210> 8 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> synthetic DNA No. 1037 used as sense primer for PCR amplification of 
DNA coding human MSH receptor residue 1-154. 

<400> 8 

gggaattcac catggctgtg cagggatccc agagaagact 40 



<210> 9 
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<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> synthetic DNA No. 1038 used as antisense primer for PCR amplification 
of DNA coding human MSH receptor residue 150-317. 



<210> 10 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> synthetic DNA No. 1039 used as sense primer for PCR amplification of 
DNA coding human MSH receptor residue 150-317. 



<400> 9 



gggaattcac caggagcatg tcagcacctc ctt 



33 



<400> 10 



ctgcggtacc acagcatcgt gaccctg 



27 



<210> 11 



<211> 27 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> synthetic DNA No. 1040 used as antisense primer for PCR amplification 
of DNA coding human MSH receptor residue 1-154. 



<210> 12 
<211> 107 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> synthetic DNA No. 1075 used as sense primer for PCR amplification of 
DNA coding /3-MSH and adenovirus fiber poly A signal. 



<400> 11 



gctgtggtac cgcagtgcgt agaagat 



27 



<400> 12 



cgcggatccg ccgagaagaa ggacgagggc ccctacagga tggagcactt ccgctggggc 



60 



agcccgccca aggactaagt cgacaagaat aaagaatcgt ttgtgtt 



107 



<210> 13 
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<211> 1848 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA coding a modified fiber protein of pWE6. 7R-F/asMSHb 

<220> 

<221> CDS 

<222> (1).. (1845) 

<400> 13 

atg aag cgc gca aga ccg tct gaa gat acc ttc aac ccc gtg tat cca 48 

Met Lys Arg Ala Arg Pro Ser Glu Asp Thr Phe Asn Pro Val Tyr Pro 
1 5 10 15 

tat gac acg gaa acc ggt cct cca act gtg cct ttt ctt act cct ccc 96 
Tyr Asp Thr Glu Thr Gly Pro Pro Thr Val Pro Phe Leu Thr Pro Pro 
20 25 30 

ttt gta tec ccc aat ggg ttt caa gag agt ccc cct ggg gta etc tct 144 
Phe Val Ser Pro Asn Gly Phe Gin Glu Ser Pro Pro Gly Val Leu Ser 
35 40 45 

ttg cgc eta tec gaa cct eta gtt acc tec aat ggc atg ctt gcg etc 192 
Leu Arg Leu Ser Glu Pro Leu Val Thr Ser Asn Gly Met Leu Ala Leu 
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50 55 60 

aaa atg ggc aac ggc etc tct ctg gac gag gec ggc aac ctt acc tec 240 
Lys Met Gly Asn Gly Leu Ser Leu Asp Glu Ala Gly Asn Leu Thr Ser 
65 70 75 80 

caa aat gta acc act gtg age cca cct etc aaa aaa acc aag tea aac 288 
Gin Asn Val Thr Thr Val Ser Pro Pro Leu Lys Lys Thr Lys Ser Asn 
85 90 95 

ata aac ctg gaa ata tct gca ccc etc aca gtt acc tea gaa gec eta 336 
He Asn Leu Glu He Ser Ala Pro Leu Thr Val Thr Ser Glu Ala Leu 
100 105 110 

act gtg get gec gec gca cct eta atg gtc gcg ggc aac aca etc acc 384 
Thr Val Ala Ala Ala Ala Pro Leu Met Val Ala Gly Asn Thr Leu Thr 
115 120 125 

atg caa tea cag gee ccg eta acc gtg cac gac tec aaa ctt age att 432 
Met Gin Ser Gin Ala Pro Leu Thr Val His Asp Ser Lys Leu Ser He 
130 135 140 

gee acc caa gga ccc etc aca gtg tea gaa gga aag eta gee ctg caa 480 
Ala Thr Gin Gly Pro Leu Thr Val Ser Glu Gly Lys Leu Ala Leu Gin 
145 150 155 160 
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aca tea ggc ccc etc acc ace acc gat age agt acc ctt act ate act 528 
Thr Ser Gly Pro Leu Thr Thr Thr Asp Ser Ser Thr Leu Thr He Thr 
165 170 175 

gee tea ccc cct eta act act gec act ggt age ttg ggc att gac ttg 576 
Ala Ser Pro Pro Leu Thr Thr Ala Thr Gly Ser Leu Gly He Asp Leu 
180 185 190 

aaa gag ccc att tat aca caa aat gga aaa eta gga eta aag tac ggg 624 
Lys Glu Pro He Tyr Thr Gin Asn Gly Lys Leu Gly Leu Lys Tyr Gly 
195 200 205 

get cct ttg cat gta aca gac gac eta aac act ttg acc gta gca act 672 
Ala Pro Leu His Val Thr Asp Asp Leu Asn Thr Leu Thr Val Ala Thr 
210 215 220 

ggt cca ggt gtg act att aat aat act tec ttg caa act aaa gtt act 720 
Gly Pro Gly Val Thr He Asn Asn Thr Ser Leu Gin Thr Lys Val Thr 
225 230 235 240 

gga gee ttg ggt ttt gat tea caa ggc aat atg caa ctt aat gta gca 768 
Gly Ala Leu Gly Phe Asp Ser Gin Gly Asn Met Gin Leu Asn Val Ala 
245 250 255 

gga gga eta agg att gat tct caa aac aga cgc ctt ata ctt gat gtt 816 
Gly Gly Leu Arg He Asp Ser Gin Asn Arg Arg Leu lie Leu Asp Val 
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260 265 270 

agt tat ccg ttt gat get caa aac caa eta aat eta aga eta gga cag 864 
Ser Tyr Pro Phe Asp Ala Gin Asn Gin Leu Asn Leu Arg Leu Gly Gin 
275 280 285 

ggc cct ctt ttt ata aac tea gee cac aac ttg gat att aac tac aac 912 
Gly Pro Leu Phe He Asn Ser Ala His Asn Leu Asp He Asn Tyr Asn 
290 295 300 

aaa ggc ctt tac ttg ttt aca get tea aac aat tec aaa aag ctt gag 960 
Lys Gly Leu Tyr Leu Phe Thr Ala Ser Asn Asn Ser Lys Lys Leu Glu 
305 310 315 320 

gtt aac eta age act gec aag ggg ttg atg ttt gac get aca gec ata 1008 
Val Asn Leu Ser Thr Ala Lys Gly Leu Met Phe Asp Ala Thr Ala He 
325 330 335 

gee att aat gca gga gat ggg ctt gaa ttt ggt tea cct aat gca cca 1056 
Ala He Asn Ala Gly Asp Gly Leu Glu Phe Gly Ser Pro Asn Ala Pro 
340 345 350 

aac aca aat ccc etc aaa aca aaa att ggc cat ggc eta gaa ttt gat 1104 
Asn Thr Asn Pro Leu Lys Thr Lys He Gly His Gly Leu Glu Phe Asp 
355 360 365 
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tea aac aag get atg gtt cct aaa eta gga act ggc ctt agt ttt gac 1152 
Ser Asn Lys Ala Met Val Pro Lys Leu Gly Thr Gly Leu Ser Phe Asp 
370 375 380 

age aca ggt gee att aca gta gga aac aaa aat aat gat aag eta act 1200 
Ser Thr Gly Ala lie Thr Val Gly Asn Lys Asn Asn Asp Lys Leu Thr 
385 390 395 400 

ttg tgg acc aca cca get cca tct cct aac tgt aga eta aat gca gag 1248 
Leu Trp Thr Thr Pro Ala Pro Ser Pro Asn Cys Arg Leu Asn Ala Glu 
405 410 415 

aaa gat get aaa etc act ttg gtc tta aca aaa tgt ggc agt caa ata 1296 
Lys Asp Ala Lys Leu Thr Leu Val Leu Thr Lys Cys Gly Ser Gin He 
420 425 430 

ctt get aca gtt tea gtt ttg get gtt aaa ggc agt ttg get cca ata 1344 
Leu Ala Thr Val Ser Val Leu Ala Val Lys Gly Ser Leu Ala Pro lie 
435 440 445 

tct gga aca gtt caa agt get cat ctt att ata aga ttt gac gaa aat 1392 
Ser Gly Thr Val Gin Ser Ala His Leu He He Arg Phe Asp Glu Asn 
450 455 460 

gga gtg eta eta aac aat tec ttc ctg gac cca gaa tat tgg aac ttt 1440 
Gly Val Leu Leu Asn Asn Ser Phe Leu Asp Pro Glu Tyr Trp Asn Phe 
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465 470 475 480 

aga aat gga gat ctt act gaa ggc aca gcc tat aca aac get gtt gga 1488 
Arg Asn Gly Asp Leu Thr Glu Gly Thr Ala Tyr Thr Asn Ala Val Gly 
485 490 495 

ttt atg cct aac eta tea get tat cca aaa tct cac ggt aaa act gcc 1536 
Phe Met Pro Asn Leu Ser Ala Tyr Pro Lys Ser His Gly Lys Thr Ala 
500 505 510 

aaa agt aac att gtc agt caa gtt tac tta aac gga gac aaa act aaa 1584 
Lys Ser Asn He Val Ser Gin Val Tyr Leu Asn Gly Asp Lys Thr Lys 
515 520 525 

cct gta aca eta acc att aca eta aac ggt aca cag gaa aca gga gac 1632 
Pro Val Thr Leu Thr He Thr Leu Asn Gly Thr Gin Glu Thr Gly Asp 
530 535 540 

aca act cca agt gca tac tct atg tea ttt tea tgg gac tgg tct ggc 1680 
Thr Thr Pro Ser Ala Tyr Ser Met Ser Phe Ser Trp Asp Trp Ser Gly 
545 550 555 560 

cac aac tac att aat gaa ata ttt gcc acc teg agt tac act ttt tea 1728 
His Asn Tyr He Asn Glu He Phe Ala Thr Ser Ser Tyr Thr Phe Ser 
565 570 575 
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tac att gcc caa gaa cca tea gec tec gca tct get tec gec cct gga 1776 
Tyr He Ala Gin Glu Pro Ser Ala Ser Ala Ser Ala Ser Ala Pro Gly 
580 585 590 

tec gcc gag aag aag gac gag ggc ccc tac agg atg gag cac ttc cgc 1824 
Ser Ala Glu Lys Lys Asp Glu Gly Pro Tyr Arg Met Glu His Phe Arg 
595 600 605 

tgg ggc age ccg ccc aag gac taa 1848 
Trp Gly Ser Pro Pro Lys Asp 
610 615 



<210> 14 
<211> 61 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> synthet ic DNA No. 1060 used as ant isense primer for PCR ampl i f icat ion 
of DNA coding a part of adenovirus type 5 fiber and GS linker peptide. 

<400> 14 

egggatccag atccagaacc actaccactt ccagaacctt cttgggcaat gtatgaaaaa 60 
g 61 
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<210> 15 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> synthetic DNA No. 1098 used as an ti sense primer for PCR amplification 
of DNA coding a part of adenovirus type 5 fiber and GS linker peptide. 



<210> 16 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> synthetic DNA No. 931 used as sense primer for PCR amplification of 
DNA coding a part of adenovirus type 5 fiber and GS linker peptide. 



<400> 15 



cgtgtggatc cgctgccaga accactacca cttccagaac c 



41 



<400> 16 



ggcctttact tgtttacagc 



20 
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<210> 17 
<211> 1818 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA coding a modified fiber protein of pWE6. 7R-F/ gsMSHa 

<220> 

<221> CDS 

<222> (1).. (1815) 

<400> 17 

atg aag cgc gca aga ccg tct gaa gat acc ttc aac ccc gtg tat cca 48 

Met Lys Arg Ala Arg Pro Ser Glu Asp Thr Phe Asn Pro Val Tyr Pro 
1 5 10 15 

tat gac acg gaa acc ggt cct cca act gtg cct ttt ctt act cct ccc 96 
Tyr Asp Thr Glu Thr Gly Pro Pro Thr Val Pro Phe Leu Thr Pro Pro 
20 25 30 

ttt gta tec ccc aat ggg ttt caa gag agt ccc cct ggg gta etc tct 144 
Phe Val Ser Pro Asn Gly Phe Gin Glu Ser Pro Pro Gly Val Leu Ser 
35 40 45 

ttg cgc eta tec gaa cct eta gtt acc tec aat ggc atg ctt gcg etc 192 
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Leu Arg Leu Ser Glu Pro Leu Val Thr Ser Asn Gly Met Leu Ala Leu 
50 55 60 

aaa atg ggc aac ggc etc tct ctg gac gag gec ggc aac ctt acc tec 240 
Lys Met Gly Asn Gly Leu Ser Leu Asp Glu Ala Gly Asn Leu Thr Ser 
65 70 75 80 

caa aat gta acc act gtg age cca cct etc aaa aaa acc aag tea aac 288 
Gin Asn Val Thr Thr Val Ser Pro Pro Leu Lys Lys Thr Lys Ser Asn 
85 90 95 

ata aac ctg gaa ata tct gca ccc etc aca gtt acc tea gaa gee eta 336 
He Asn Leu Glu He Ser Ala Pro Leu Thr Val Thr Ser Glu Ala Leu 
100 105 110 

act gtg get gee gec gca cct eta atg gtc gcg ggc aac aca etc acc 384 
Thr Val Ala Ala Ala Ala Pro Leu Met Val Ala Gly Asn Thr Leu Thr 
115 120 125 

atg caa tea cag gee ccg eta acc gtg cac gac tec aaa ctt age att 432 
Met Gin Ser Gin Ala Pro Leu Thr Val His Asp Ser Lys Leu Ser He 
130 135 140 

gee acc caa gga ccc etc aca gtg tea gaa gga aag eta gec ctg caa 480 
Ala Thr Gin Gly Pro Leu Thr Val Ser Glu Gly Lys Leu Ala Leu Gin 
145 150 155 160 
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aca tea ggc ccc etc ace ace acc gat age agt ace ctt act ate act 528 
Thr Ser Gly Pro Leu Thr Thr Thr Asp Ser Ser Thr Leu Thr He Thr 
165 170 175 

gec tea ccc cct eta act act gec act ggt age ttg ggc att gac ttg 576 
Ala Ser Pro Pro Leu Thr Thr Ala Thr Gly Ser Leu Gly He Asp Leu 
180 185 190 

aaa gag ccc att tat aca caa aat gga aaa eta gga eta aag tac ggg 624 
Lys Glu Pro He Tyr Thr Gin Asn Gly Lys Leu Gly Leu Lys Tyr Gly 
195 200 205 

get cct ttg cat gta aca gac gac eta aac act ttg acc gta gca act 672 
Ala Pro Leu His Val Thr Asp Asp Leu Asn Thr Leu Thr Val Ala Thr 
210 215 220 

ggt cca ggt gtg act att aat aat act tec ttg caa act aaa gtt act 720 
Gly Pro Gly Val Thr He Asn Asn Thr Ser Leu Gin Thr Lys Val Thr 
225 230 235 240 

gga gee ttg ggt ttt gat tea caa ggc aat atg caa ctt aat gta gca 768 
Gly Ala Leu Gly Phe Asp Ser Gin Gly Asn Met Gin Leu Asn Val Ala 
245 250 255 

gga gga eta agg att gat tct caa aac aga cgc ctt ata ctt gat gtt 816 
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Gly Gly Leu Arg He Asp Ser Gin Asn Arg Arg Leu He Leu Asp Val 
260 265 270 

agt tat ccg ttt gat get caa aac caa eta aat eta aga eta gga cag 864 
Ser Tyr Pro Phe Asp Ala Gin Asn Gin Leu Asn Leu Arg Leu Gly Gin 
275 280 285 

ggc cct ctt ttt ata aac tea gee cac aac ttg gat att aac tac aac 912 
Gly Pro Leu Phe He Asn Ser Ala His Asn Leu Asp He Asn Tyr Asn 
290 295 300 

aaa ggc ctt tac ttg ttt aca get tea aac aat tec aaa aag ctt gag 960 
Lys Gly Leu Tyr Leu Phe Thr Ala Ser Asn Asn Ser Lys Lys Leu Glu 
305 310 315 320 

gtt aac eta age act gee aag ggg ttg atg ttt gac get aca gec ata 1008 
Val Asn Leu Ser Thr Ala Lys Gly Leu Met Phe Asp Ala Thr Ala He 
325 330 335 

gec att aat gca gga gat ggg ctt gaa ttt ggt tea cct aat gca cca 1056 
Ala lie Asn Ala Gly Asp Gly Leu Glu Phe Gly Ser Pro Asn Ala Pro 
340 345 350 

aac aca aat ccc etc aaa aca aaa att ggc cat ggc eta gaa ttt gat 1104 
Asn Thr Asn Pro Leu Lys Thr Lys He Gly His Gly Leu Glu Phe Asp 
355 360 365 
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tea aac aag get atg gtt cct aaa eta gga act ggc ctt agt ttt gac 1152 
Ser Asn Lys Ala Met Val Pro Lys Leu Gly Thr Gly Leu Ser Phe Asp 
370 375 380 

age aca ggt gee att aca gta gga aac aaa aat aat gat aag eta act 1200 
Ser Thr Gly Ala He Thr Val Gly Asn Lys Asn Asn Asp Lys Leu Thr 
385 390 395 400 

ttg tgg acc aca cca get cca tct cct aac tgt aga eta aat gca gag 1248 
Leu Trp Thr Thr Pro Ala Pro Ser Pro Asn Cys Arg Leu Asn Ala Glu 
405 410 415 

aaa gat get aaa etc act ttg gtc tta aca aaa tgt ggc agt caa ata 1296 
Lys Asp Ala Lys Leu Thr Leu Val Leu Thr Lys Cys Gly Ser Gin He 
420 425 430 

ctt get aca gtt tea gtt ttg get gtt aaa ggc agt ttg get cca ata 1344 
Leu Ala Thr Val Ser Val Leu Ala Val Lys Gly Ser Leu Ala Pro He 
435 440 445 

tct gga aca gtt caa agt get cat ctt att ata aga ttt gac gaa aat 1392 
Ser Gly Thr Val Gin Ser Ala His Leu He He Arg Phe Asp Glu Asn 
450 455 460 

gga gtg eta eta aac aat tec ttc ctg gac cca gaa tat tgg aac ttt 1440 
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Gly Val Leu Leu Asn Asn Ser Phe Leu Asp Pro Glu Tyr Trp Asn Phe 
465 470 475 480 

aga aat gga gat ctt act gaa ggc aca gcc tat aca aac get gtt gga 1488 
Arg Asn Gly Asp Leu Thr Glu Gly Thr Ala Tyr Thr Asn Ala Val Gly 
485 490 495 

ttt atg cct aac eta tea get tat cca aaa tct cac ggt aaa act gcc 1536 
Phe Met Pro Asn Leu Ser Ala Tyr Pro Lys Ser His Gly Lys Thr Ala 
500 505 510 

aaa agt aac att gtc agt caa gtt tac tta aac gga gac aaa act aaa 1584 
Lys Ser Asn He Val Ser Gin Val Tyr Leu Asn Gly Asp Lys Thr Lys 
515 520 525 

cct gta aca eta acc att aca eta aac ggt aca cag gaa aca gga gac 1632 
Pro Val Thr Leu Thr He Thr Leu Asn Gly Thr Gin Glu Thr Gly Asp 
530 535 540 

aca act cca agt gca tac tct atg tea ttt tea tgg gac tgg tct ggc 1680 
Thr Thr Pro Ser Ala Tyr Ser Met Ser Phe Ser Trp Asp Trp Ser Gly 
545 550 555 560 

cac aac tac att aat gaa ata ttt gcc acc teg agt tac act ttt tea 1728 
His Asn Tyr He Asn Glu He Phe Ala Thr Ser Ser Tyr Thr Phe Ser 
565 570 575 
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tac att gcc caa gaa ggt tct gga agt ggt agt ggt tct ggc age gga 1776 
Tyr He Ala Gin Glu Gly Ser Gly Ser Gly Ser Gly Ser Gly Ser Gly 
580 585 590 



tec tac tec atg gag cac ttc cgc tgg ggc aag ccg gtg taa 
Ser Tyr Ser Met Glu His Phe Arg Trp Gly Lys Pro Val 
595 600 605 



1818 



<210> 18 
<211> 1848 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA coding a modified fiber protein of pWE6. 7R-F/ gsMSHb 

<220> 

<221> CDS 

<222> (1).. (1845) 

<400> 18 

atg aag cgc gca aga ccg tct gaa gat acc ttc aac ccc gtg tat cca 48 
Met Lys Arg Ala Arg Pro Ser Glu Asp Thr Phe Asn Pro Val Tyr Pro 
15 10 15 
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tat gac acg gaa acc ggt cct cca act gtg cct ttt ctt act cct ccc 96 
Tyr Asp Thr Glu Thr Gly Pro Pro Thr Val Pro Phe Leu Thr Pro Pro 
20 25 30 

ttt gta tec ccc aat ggg ttt caa gag agt ccc cct ggg gta etc tct 144 
Phe Val Ser Pro Asn Gly Phe Gin Glu Ser Pro Pro Gly Val Leu Ser 
35 40 45 

ttg cgc eta tec gaa cct eta gtt acc tec aat ggc atg ctt gcg etc 192 
Leu Arg Leu Ser Glu Pro Leu Val Thr Ser Asn Gly Met Leu Ala Leu 
50 55 60 

aaa atg ggc aac ggc etc tct ctg gac gag gee ggc aac ctt acc tec 240 
Lys Met Gly Asn Gly Leu Ser Leu Asp Glu Ala Gly Asn Leu Thr Ser 
65 70 75 80 

caa aat gta acc act gtg age cca cct etc aaa aaa acc aag tea aac 288 
Gin Asn Val Thr Thr Val Ser Pro Pro Leu Lys Lys Thr Lys Ser Asn 
85 90 95 

ata aac ctg gaa ata tct gca ccc etc aca gtt acc tea gaa gec eta 336 
He Asn Leu Glu He Ser Ala Pro Leu Thr Val Thr Ser Glu Ala Leu 
100 105 110 

act gtg get gec gee gca cct eta atg gtc gcg ggc aac aca etc acc 384 
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Thr Val Ala Ala Ala Ala Pro Leu Met Val Ala Gly Asn Thr Leu Thr 
115 120 125 

atg caa tea cag gec ccg eta ace gtg cac gac tec aaa ctt age att 432 
Met Gin Ser Gin Ala Pro Leu Thr Val His Asp Ser Lys Leu Ser He 
130 135 140 

gee ace caa gga ccc etc aca gtg tea gaa gga aag eta gee ctg caa 480 
Ala Thr Gin Gly Pro Leu Thr Val Ser Glu Gly Lys Leu Ala Leu Gin 
145 150 155 160 

aca tea ggc ccc etc ace ace acc gat age agt ace ctt act ate act 528 
Thr Ser Gly Pro Leu Thr Thr Thr Asp Ser Ser Thr Leu Thr He Thr 
165 170 175 

gec tea ccc cct eta act act gec act ggt age ttg ggc att gac ttg 576 
Ala Ser Pro Pro Leu Thr Thr Ala Thr Gly Ser Leu Gly He Asp Leu 
180 185 190 

aaa gag ccc att tat aca caa aat gga aaa eta gga eta aag tac ggg 624 
Lys Glu Pro lie Tyr Thr Gin Asn Gly Lys Leu Gly Leu Lys Tyr Gly 
195 200 205 

get cct ttg cat gta aca gac gac eta aac act ttg acc gta gca act 672 
Ala Pro Leu His Val Thr Asp Asp Leu Asn Thr Leu Thr Val Ala Thr 
210 215 220 
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ggt cca ggt gtg act at t aat aat act tec ttg caa act aaa gtt act 720 
Gly Pro Gly Val Thr lie Asn Asn Thr Ser Leu Gin Thr Lys Val Thr 
225 230 235 240 

gga gec ttg ggt ttt gat tea caa ggc aat atg caa ctt aat gta gca 768 
Gly Ala Leu Gly Phe Asp Ser Gin Gly Asn Met Gin Leu Asn Val Ala 
245 250 255 

gga gga eta agg att gat tct caa aac aga cgc ctt ata ctt gat gtt 816 
Gly Gly Leu Arg He Asp Ser Gin Asn Arg Arg Leu He Leu Asp Val 
260 265 270 

agt tat ccg ttt gat get caa aac caa eta aat eta aga eta gga cag 864 
Ser Tyr Pro Phe Asp Ala Gin Asn Gin Leu Asn Leu Arg Leu Gly Gin 
275 280 285 

ggc cct ctt ttt ata aac tea gec cac aac ttg gat att aac tac aac 912 
Gly Pro Leu Phe lie Asn Ser Ala His Asn Leu Asp lie Asn Tyr Asn 
290 295 300 

aaa ggc ctt tac ttg ttt aca get tea aac aat tec aaa aag ctt gag 960 
Lys Gly Leu Tyr Leu Phe Thr Ala Ser Asn Asn Ser Lys Lys Leu Glu 
305 310 315 320 

gtt aac eta age act gec aag ggg ttg atg ttt gac get aca gec ata 1008 
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Val Asn Leu Ser Thr Ala Lys Gly Leu Met Phe Asp Ala Thr Ala He 
325 330 335 

gcc att aat gca gga gat ggg ctt gaa ttt ggt tea cct aat gca cca 1056 
Ala He Asn Ala Gly Asp Gly Leu Glu Phe Gly Ser Pro Asn Ala Pro 
340 345 350 

aac aca aat ccc etc aaa aca aaa att ggc cat ggc eta gaa ttt gat 1104 
Asn Thr Asn Pro Leu Lys Thr Lys He Gly His Gly Leu Glu Phe Asp 
355 360 365 

tea aac aag get atg gtt cct aaa eta gga act ggc ctt agt ttt gac 1152 
Ser Asn Lys Ala Met Val Pro Lys Leu Gly Thr Gly Leu Ser Phe Asp 
370 375 380 

age aca ggt gcc att aca gta gga aac aaa aat aat gat aag eta act 1200 
Ser Thr Gly Ala He Thr Val Gly Asn Lys Asn Asn Asp Lys Leu Thr 
385 390 395 400 

ttg tgg ace aca cca get cca tct cct aac tgt aga eta aat gca gag 1248 
Leu Trp Thr Thr Pro Ala Pro Ser Pro Asn Cys Arg Leu Asn Ala Glu 
405 410 415 

aaa gat get aaa etc act ttg gtc tta aca aaa tgt ggc agt caa ata 1296 
Lys Asp Ala Lys Leu Thr Leu Val Leu Thr Lys Cys Gly Ser Gin He 
420 425 430 
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ctt get aca gtt tea gtt ttg get gtt aaa ggc agt ttg get cca ata 1344 
Leu Ala Thr Val Ser Val Leu Ala Val Lys Gly Ser Leu Ala Pro He 
435 440 445 



tct gga aca gtt caa agt get cat ctt att ata aga ttt gac gaa aat 1392 

Ser Gly Thr Val Gin Ser Ala His Leu He He Arg Phe Asp Glu Asn 
450 455 460 

gga gtg eta eta aac aat tec ttc ctg gac cca gaa tat tgg aac ttt 1440 

Gly Val Leu Leu Asn Asn Ser Phe Leu Asp Pro Glu Tyr Trp Asn Phe 

465 470 475 480 



aga aat gga gat ctt act gaa ggc aca gec tat aca aac get gtt gga 
Arg Asn Gly Asp Leu Thr Glu Gly Thr Ala Tyr Thr Asn Ala Val Gly 
485 490 495 



1488 



ttt atg cct aac eta tea get tat cca aaa tct cac ggt aaa act gee 
Phe Met Pro Asn Leu Ser Ala Tyr Pro Lys Ser His Gly Lys Thr Ala 
500 505 510 



1536 



aaa agt aac att gtc agt caa gtt tac tta aac gga gac aaa act aaa 1584 

Lys Ser Asn He Val Ser Gin Val Tyr Leu Asn Gly Asp Lys Thr Lys 
515 520 525 

cct gta aca eta acc att aca eta aac ggt aca cag gaa aca gga gac 1632 
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Pro Val Thr Leu Thr He Thr Leu Asn Gly Thr Gin Glu Thr Gly Asp 
530 535 540 

aca act cca agt gca tac tct atg tea ttt tea tgg gac tgg tct ggc 1680 
Thr Thr Pro Ser Ala Tyr Ser Met Ser Phe Ser Trp Asp Trp Ser Gly 
545 550 555 560 

cac aac tac att aat gaa ata ttt gec acc teg agt tac act ttt tea 1728 
His Asn Tyr He Asn Glu He Phe Ala Thr Ser Ser Tyr Thr Phe Ser 
565 570 575 

tac att gee caa gaa ggt tct gga agt ggt agt ggt tct ggc age gga 1776 
Tyr He Ala Gin Glu Gly Ser Gly Ser Gly Ser Gly Ser Gly Ser Gly 
580 585 590 

tec gee gag aag aag gac gag ggc ccc tac agg atg gag cac ttc cgc 1824 
Ser Ala Glu Lys Lys Asp Glu Gly Pro Tyr Arg Met Glu His Phe Arg 
595 600 605 

tgg ggc age ccg ccc aag gac taa 1848 
Trp Gly Ser Pro Pro Lys Asp 
610 615 

<210> 19 
<211> 128 
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<212> DNA 

<213> Arti f icial Sequence 
<220> 

<223> synthetic DNA No. 1089 used as sense primer for PCR amplification of 
DNA coding K21 linker peptide. 

<400> 19 

ccggaattca gatctggatc taagaagaag aagaagaaaa agaagaaaaa gaagaagaag 60 

aaaaaaaaga agaagaaaaa gaaaggatcc taagatatcg tcgacaagaa taaagaatcg 120 

tttgtgtt 12 & 

<210> 20 
<211> 1893 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA coding a modified fiber protein of pWE6. 7R-F/asK21MSHa 

<220> 

<221> CDS 

<222> (1).. (1890) 

<400> 20 
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atg aag cgc gca aga ccg tct gaa gat acc ttc aac ccc gtg tat cca 48 
Met Lys Arg Ala Arg Pro Ser Glu Asp Thr Phe Asn Pro Val Tyr Pro 
15 10 15 

tat gac acg gaa acc ggt cct cca act gtg cct ttt ctt act cct ccc 96 
Tyr Asp Thr Glu Thr Gly Pro Pro Thr Val Pro Phe Leu Thr Pro Pro 
20 25 30 

ttt gta tec ccc aat ggg ttt caa gag agt ccc cct ggg gta etc tct 144 
Phe Val Ser Pro Asn Gly Phe Gin Glu Ser Pro Pro Gly Val Leu Ser 
35 40 45 

ttg cgc eta tec gaa cct eta gtt acc tec aat ggc atg ctt gcg etc 192 
Leu Arg Leu Ser Glu Pro Leu Val Thr Ser Asn Gly Met Leu Ala Leu 
50 55 60 

aaa atg ggc aac ggc etc tct ctg gac gag gec ggc aac ctt acc tec 240 
Lys Met Gly Asn Gly Leu Ser Leu Asp Glu Ala Gly Asn Leu Thr Ser 
65 70 75 80 

caa aat gta acc act gtg age cca cct etc aaa aaa acc aag tea aac 288 
Gin Asn Val Thr Thr Val Ser Pro Pro Leu Lys Lys Thr Lys Ser Asn 
85 90 95 

ata aac ctg gaa ata tct gca ccc etc aca gtt acc tea gaa gee eta 336 
He Asn Leu Glu He Ser Ala Pro Leu Thr Val Thr Ser Glu Ala Leu 
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100 105 110 

act gtg get gec gec gca cct eta atg gtc gcg ggc aac aca etc acc 384 
Thr Val Ala Ala Ala Ala Pro Leu Met Val Ala Gly Asn Thr Leu Thr 
115 120 125 

atg caa tea cag gee ccg eta acc gtg cac gac tec aaa ctt age att 432 
Met Gin Ser Gin Ala Pro Leu Thr Val His Asp Ser Lys Leu Ser He 
130 135 140 

gee acc caa gga ccc etc aca gtg tea gaa gga aag eta gec ctg caa 480 
Ala Thr Gin Gly Pro Leu Thr Val Ser Glu Gly Lys Leu Ala Leu Gin 
145 150 155 160 

aca tea ggc ccc etc acc acc acc gat age agt acc ctt act ate act 528 
Thr Ser Gly Pro Leu Thr Thr Thr Asp Ser Ser Thr Leu Thr He Thr 
165 170 175 

gec tea ccc cct eta act act gec act ggt age ttg ggc att gac ttg 576 
Ala Ser Pro Pro Leu Thr Thr Ala Thr Gly Ser Leu Gly He Asp Leu 
180 185 190 

aaa gag ccc att tat aca caa aat gga aaa eta gga eta aag tac ggg 624 
Lys Glu Pro lie Tyr Thr Gin Asn Gly Lys Leu Gly Leu Lys Tyr Gly 
195 200 205 
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get cct ttg cat gta aca gac gac eta aac act ttg acc gta gca act 672 
Ala Pro Leu His Val Thr Asp Asp Leu Asn Thr Leu Thr Val Ala Thr 
210 215 220 

ggt.cca ggt gtg act att aat .aat act tec ttg caa act aaa gtt act 720 
Gly Pro Gly Val Thr He Asn Asn Thr Ser Leu Gin Thr Lys Val Thr 
225 230 235 240 

gga gee ttg ggt ttt gat tea caa ggc aat atg caa ctt aat gta gca 768 
Gly Ala Leu Gly Phe Asp Ser Gin Gly Asn Met Gin Leu Asn Val Ala 
245 250 255 

gga gga eta agg att gat tct caa aac aga cgc ctt ata ctt gat gtt 816 
Gly Gly Leu Arg lie Asp Ser Gin Asn Arg Arg Leu lie Leu Asp Val 
260 265 270 

agt tat ccg ttt gat get caa aac caa eta aat eta aga eta gga cag 864 
Ser Tyr Pro Phe Asp Ala Gin Asn Gin Leu Asn Leu Arg Leu Gly Gin 
275 280 285 

ggc cct ctt ttt ata aac tea gee cac aac ttg gat att aac tac aac 912 
Gly Pro Leu Phe He Asn Ser Ala His Asn Leu Asp lie Asn Tyr Asn 
290 295 300 

aaa ggc ctt tac ttg ttt aca get tea aac aat tec aaa aag ctt gag 960 
Lys Gly Leu Tyr Leu Phe Thr Ala Ser Asn Asn Ser Lys Lys Leu Glu 
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305 310 315 320 

gtt aac eta age act gee aag ggg ttg atg ttt gac get aca gee ata 1008 
Val Asn Leu Ser Thr Ala Lys Gly Leu Met Phe Asp Ala Thr Ala He 
325 330 335 

gec att aat gca gga gat ggg ctt gaa ttt ggt tea cct aat gca cca 1056 
Ala lie Asn Ala Gly Asp Gly Leu Glu Phe Gly Ser Pro Asn Ala Pro 
340 345 350 

aac aca aat ccc etc aaa aca aaa att ggc cat ggc eta gaa ttt gat 1104 
Asn Thr Asn Pro Leu Lys Thr Lys He Gly His Gly Leu Glu Phe Asp 
355 360 365 

tea aac aag get atg gtt cct aaa eta gga act ggc ctt agt ttt gac 1152 
Ser Asn Lys Ala Met Val Pro Lys Leu Gly Thr Gly Leu Ser Phe Asp 
370 375 380 

age aca ggt gec att aca gta gga aac aaa aat aat gat aag eta act 1200 
Ser Thr Gly Ala lie Thr Val Gly Asn Lys Asn Asn Asp Lys Leu Thr 
385 390 395 400 

ttg tgg acc aca cca get cca let cct aac tgt aga eta aat gca gag 1248 
Leu Trp Thr Thr Pro Ala Pro Ser Pro Asn Cys Arg Leu Asn Ala Glu 
405 410 415 
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aaa gat get aaa etc act ttg gtc tta aca aaa tgt ggc agt caa ata 1296 
Lys Asp Ala Lys Leu Thr Leu Val Leu Thr Lys Cys Gly Ser Gin He 
420 425 430 

ctt get aca gtt tea gtt ttg get gtt aaa ggc agt ttg get cca ata 1344 
Leu Ala Thr Val Ser Val Leu Ala Val Lys Gly Ser Leu Ala Pro He 
435 440 445 

tct gga aca gtt caa agt get cat ctt att ata aga ttt gac gaa aat 1392 
Ser Gly Thr Val Gin Ser Ala His Leu He lie Arg Phe Asp Glu Asn 
450 455 460 

gga gtg eta eta aac aat tec ttc ctg gac cca gaa tat tgg aac ttt 1440 
Gly Val Leu Leu Asn Asn Ser Phe Leu Asp Pro Glu Tyr Trp Asn Phe 
465 470 475 480 

aga aat gga gat ctt act gaa ggc aca gec tat aca aac get gtt gga 1488 
Arg Asn Gly Asp Leu Thr Glu Gly Thr Ala Tyr Thr Asn Ala Val Gly 
485 490 495 

ttt atg cct aac eta tea get tat cca aaa tct cac ggt aaa act gee 1536 
Phe Met Pro Asn Leu Ser Ala Tyr Pro Lys Ser His Gly Lys Thr Ala 
500 505 510 

aaa agt aac att gtc agt caa gtt tac tta aac gga gac aaa act aaa 1584 
Lys Ser Asn lie Val Ser Gin Val Tyr Leu Asn Gly Asp Lys Thr Lys 



40/107 



WO 00/50618 




PCT/JP00/01069 



515 



520 



525 



cct gta aca eta acc att aca eta aac ggt aca cag gaa aca gga gac 
Pro Val Thr Leu Thr He Thr Leu Asn Gly Thr Gin Glu Thr Gly Asp 
530 535 540 



1632 



aca act cca agt gca tac tct atg tea ttt tea tgg gac tgg tct ggc 
Thr Thr Pro Ser Ala Tyr Ser Met Ser Phe Ser Trp Asp Trp Ser Gly 
545 550 555 560 



1680 



cac aac tac att aat gaa at a ttt gec acc teg agt tac act ttt tea 
His Asn Tyr He Asn Glu He Phe Ala Thr Ser Ser Tyr Thr Phe Ser 
565 570 575 



1728 



tac att gee caa gaa cca tea gec tec gca tct get tec gec cct gga 
Tyr He Ala Gin Glu Pro Ser Ala Ser Ala Ser Ala Ser Ala Pro Gly 
580 585 590 



1776 



tct gga tct aag aag aag aag aag aaa aag aag aaa aag aag aag aag 
Ser Gly Ser Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys 
595 600 605 



1824 



aaa aaa aag aag aag aaa aag aaa gga tec tac tec atg gag cac ttc 
Lys Lys Lys Lys Lys Lys Lys Lys Gly Ser Tyr Ser Met Glu His Phe 
610 615 620 



1872 
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cgc tgg ggc aag ccg gtg taa 



1893 



Arg Trp Gly Lys Pro Val 



625 



630 



<210> 21 
<211> 1893 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA coding a modified fiber protein of pWE6. 7R-F/gsK21MSHa 

<220> 

<221> CDS 

<222> (1).. (1890) 

<400> 21 

atg aag cgc gca aga ccg tct gaa gat acc ttc aac ccc gtg tat cca 48 
Met Lys Arg Ala Arg Pro Ser Glu Asp Thr Phe Asn Pro Val Tyr Pro 
15 10 15 

tat gac acg gaa acc ggt cct cca act gtg cct ttt ctt act cct ccc 96 
Tyr Asp Thr Glu Thr Gly Pro Pro Thr Val Pro Phe Leu Thr Pro Pro 



20 



25 



30 
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ttt gta tec ccc aat ggg ttt caa gag agt ccc cct ggg gta etc tct 144 
Phe Val Ser Pro Asn Gly Phe Gin Glu Ser Pro Pro Gly Val Leu Ser 
35 40 45 

ttg cgc eta tec gaa cct eta gtt acc tec aat ggc atg ctt gcg etc 192 
Leu Arg Leu Ser Glu Pro Leu Val Thr Ser Asn Gly Met Leu Ala Leu 
50 55 60 

aaa atg ggc aac ggc etc tct ctg gac gag gee ggc aac ctt acc tec 240 
Lys Met Gly Asn Gly Leu Ser Leu Asp Glu Ala Gly Asn Leu Thr Ser 
65 70 75 80 

caa aat gta acc act gtg age cca cct etc aaa aaa acc aag tea aac 288 
Gin Asn Val Thr Thr Val Ser Pro Pro Leu Lys Lys Thr Lys Ser Asn 
85 90 95 

ata aac ctg gaa ata tct gca ccc etc aca gtt acc tea gaa gec eta 336 
He Asn Leu Glu He Ser Ala Pro Leu Thr Val Thr Ser Glu Ala Leu 
100 105 110 

act gtg get gee gee gca cct eta atg gtc gcg ggc aac aca etc acc 384 
Thr Val Ala Ala Ala Ala Pro Leu Met Val Ala Gly Asn Thr Leu Thr 
115 120 125 

atg caa tea cag gee ccg eta acc gtg cac gac tec aaa ctt age att 432 
Met Gin Ser Gin Ala Pro Leu Thr Val His Asp Ser Lys Leu Ser He 
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130 135 140 

gcc acc caa gga ccc etc aca gtg tea gaa gga aag eta gee ctg caa 480 
Ala Thr Gin Gly Pro Leu Thr Val Ser Glu Gly Lys Leu Ala Leu Gin 
145 150 155 160 

aca tea ggc ccc etc acc acc acc gat age agt acc ctt act ate act 528 
Thr Ser Gly Pro Leu Thr Thr Thr Asp Ser Ser Thr Leu Thr He Thr 
165 170 175 

gcc tea ccc cct eta act act gcc act ggt age ttg ggc att gac ttg 576 
Ala Ser Pro Pro Leu Thr Thr Ala Thr Gly Ser Leu Gly He Asp Leu 
180 185 190 

aaa gag ccc att tat aca caa aat gga aaa eta gga eta aag tac ggg 624 
Lys Glu Pro He Tyr Thr Gin Asn Gly Lys Leu Gly Leu Lys Tyr Gly 
195 200 205 

get cct ttg cat gta aca gac gac eta aac act ttg acc gta gca act 672 
Ala Pro Leu His Val Thr Asp Asp Leu Asn Thr Leu Thr Val Ala Thr 
210 215 220 

ggt cca ggt gtg act att aat aat act tec ttg caa act aaa gtt act 720 
Gly Pro Gly Val Thr He Asn Asn Thr Ser Leu Gin Thr Lys Val Thr 
225 230 235 240 
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gga gcc ttg ggt ttt gat tea caa ggc aat atg caa ctt aat gta gca 
Gly Ala Leu Gly Phe Asp Ser Gin Gly Asn Met Gin Leu Asn Val Ala 
245 250 255 



768 



gga gga eta agg att gat tct caa aac aga cgc ctt ata ctt gat gtt 
Gly Gly Leu Arg lie Asp Ser Gin Asn Arg Arg Leu lie Leu Asp Val 
260 265 270 



816 



agt tat ccg ttt gat get caa aac caa eta aat eta aga eta gga cag 
Ser Tyr Pro Phe Asp Ala Gin Asn Gin Leu Asn Leu Arg Leu Gly Gin 
275 280 285 



864 



ggc cct ctt ttt ata aac tea gcc cac aac ttg gat att aac tac aac 
Gly Pro Leu Phe He Asn Ser Ala His Asn Leu Asp He Asn Tyr Asn 
290 295 300 



912 



aaa ggc ctt tac ttg ttt aca get tea aac aat tec aaa aag ctt gag 
Lys Gly Leu Tyr Leu Phe Thr Ala Ser Asn Asn Ser Lys Lys Leu Glu 
305 310 315 320 



960 



gtt aac eta age act gcc aag ggg ttg atg ttt gac get aca gcc ata 
Val Asn Leu Ser Thr Ala Lys Gly Leu Met Phe Asp Ala Thr Ala He 
325 330 335 



1008 



gcc att aat gca gga gat ggg ctt gaa ttt ggt tea cct aat gca cca 1056 
Ala He Asn Ala Gly Asp Gly Leu Glu Phe Gly Ser Pro Asn Ala Pro 
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340 345 350 

aac aca aat ccc etc aaa aca aaa att ggc cat ggc eta gaa ttt gat 1104 
Asn Thr Asn Pro Leu Lys Thr Lys lie Gly His Gly Leu Glu Phe Asp 
355 360 365 

tea aac aag get atg gtt cct aaa eta gga act ggc ctt agt ttt gac 1152 
Ser Asn Lys Ala Met Val Pro Lys Leu Gly Thr Gly Leu Ser Phe Asp 
370 375 380 

age aca ggt gec att aca gta gga aac aaa aat aat gat aag eta act 1200 
Ser Thr Gly Ala He Thr Val Gly Asn Lys Asn Asn Asp Lys Leu Thr 
385 390 395 400 

ttg tgg acc aca cca get cca tct cct aac tgt aga eta aat gca gag 1248 
Leu Trp Thr Thr Pro Ala Pro Ser Pro Asn Cys Arg Leu Asn Ala Glu 
405 410 415 

aaa gat get aaa etc act ttg gtc tta aca aaa tgt ggc agt caa ata 1296 
Lys Asp Ala Lys Leu Thr Leu Val Leu Thr Lys Cys Gly Ser Gin He 
420 425 430 

ctt get aca gtt tea gtt ttg get gtt aaa ggc agt ttg get cca ata 1344 
Leu Ala Thr Val Ser Val Leu Ala Val Lys Gly Ser Leu Ala Pro He 
435 440 445 
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tct gga aca gtt caa agt get cat ctt att ata aga ttt gac gaa aat 1392 
Ser Gly Thr Val Gin Ser Ala His Leu He He Arg Phe Asp Glu Asn 
450 455 460 

gga gtg eta eta aac aat tec ttc ctg gac cca gaa tat tgg aac ttt 1440 
Gly Val Leu Leu Asn Asn Ser Phe Leu Asp Pro Glu Tyr Trp Asn Phe 
465 470 475 480 

aga aat gga gat ctt act gaa ggc aca gec tat aca aac get gtt gga 1488 
Arg Asn Gly Asp Leu Thr Glu Gly Thr Ala Tyr Thr Asn Ala Val Gly 
485 490 495 

ttt atg cct aac eta tea get tat cca aaa tct cac ggt aaa act gee 1536 
Phe Met Pro Asn Leu Ser Ala Tyr Pro Lys Ser His Gly Lys Thr Ala 
500 505 510 

aaa agt aac att gtc agt caa gtt tac tta aac gga gac aaa act aaa 1584. 
Lys Ser Asn He Val Ser Gin Val Tyr Leu Asn Gly Asp Lys Thr Lys 
515 520 525 

cct gta aca eta acc att aca eta aac ggt aca cag gaa aca gga gac 1632 
Pro Val Thr Leu Thr He Thr Leu Asn Gly Thr Gin Glu Thr Gly Asp 
530 535 540 

aca act cca agt gca tac tct atg tea ttt tea tgg gac tgg tct ggc 1680 
Thr Thr Pro Ser Ala Tyr Ser Met Ser Phe Ser Trp Asp Trp Ser Gly 
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545 550 555 560 

cac aac tac att aat gaa ata ttt gcc acc teg agt tac act ttt tea 1728 
His Asn Tyr He Asn Glu He Phe Ala Thr Ser Ser Tyr Thr Phe Ser 
565 570 575 

tac att gcc caa gaa ggt tct gga agt ggt agt ggt tct ggc age gga 1776 
Tyr He Ala Gin Glu Gly Ser Gly Ser Gly Ser Gly Ser Gly Ser Gly 
580 585 590 

tct gga tct aag aag aag aag aag aaa aag aag aaa aag aag aag aag 1824 
Ser Gly Ser Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys 
595 600 605 

aaa aaa aag aag aag aaa aag aaa gga tec tac tec atg gag cac ttc 1872 
Lys Lys Lys Lys Lys Lys Lys Lys Gly Ser Tyr Ser Met Glu His Phe 
610 615 620 

cgc tgg ggc aag ccg gtg taa 1893 
Arg TrD Gly Lys Pro Val 
625 630 



<210> 22 
<211> 1923 
<212> DNA 
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<213> Art if icial Sequence 
<220> 

<223> DNA coding a modified fiber protein of pWE6. 7R-F/asK21MSHb 

<220> 

<221> CDS 

<222> (1).. (1920) 

<400> 22 

atg aag cgc gca aga ccg tct gaa gat acc ttc aac ccc gtg tat cca 48 

Met Lys Arg Ala Arg Pro Ser Glu Asp Thr Phe Asn Pro Val Tyr Pro 
15 10 15 

tat gac acg gaa acc ggt cct cca act gtg cct ttt ctt act cct ccc 96 
Tyr Asp Thr Glu Thr Gly Pro Pro Thr Val Pro Phe Leu Thr Pro Pro 
20 25 3.0 

ttt gta tec ccc aat ggg ttt caa gag agt ccc cct ggg gta etc tct 144 
Phe Val Ser Pro Asn Gly Phe Gin Glu Ser Pro Pro Gly Val Leu Ser 
35 40 45 

ttg cgc eta tec gaa cct eta gtt acc tec aat ggc atg ctt gcg etc 192 
Leu Arg Leu Ser Glu Pro Leu Val Thr Ser Asn Gly Met Leu Ala Leu 
50 55 60 
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aaa atg ggc aac ggc etc tct ctg gac gag gec ggc aac ctt acc tec 240 
Lys Met Gly Asn Gly Leu Ser Leu Asp Glu Ala Gly Asn Leu Thr Ser 
65 70 75 80 

caa aat gta acc act gtg age cca cct etc aaa aaa acc aag tea aac 288 
Gin Asn Val Thr Thr Val Ser Pro Pro Leu Lys Lys Thr Lys Ser Asn 

85 90 95 

ata aac ctg gaa ata tct gca ccc etc aca gtt acc tea gaa gec eta 336 
lie Asn Leu Glu He Ser Ala Pro Leu Thr Val Thr Ser Glu Ala Leu 
100 105 110 

act gtg get gec gee gca cct eta atg gtc gcg ggc aac aca etc acc 384 
Thr Val Ala Ala Ala Ala Pro Leu Met Val Ala Gly Asn Thr Leu Thr 
115 120 125 

atg caa tea cag gec ccg eta acc gtg cac gac tec aaa ctt age att 432 
Met Gin Ser Gin Ala Pro Leu Thr Val His Asp Ser Lys Leu Ser He 
130 135 140 

gec acc caa gga ccc etc aca gtg tea gaa gga aag eta gee ctg caa 480 
Ala Thr Gin Gly Pro Leu Thr Val Ser Glu Gly Lys Leu Ala Leu Gin 
145 150 155 160 

aca tea ggc ccc etc acc acc acc gat age agt acc ctt act ate act 528 
Thr Ser Gly Pro Leu Thr Thr Thr Asp Ser Ser Thr Leu Thr He Thr 
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165 



170 



175 



gcc tea ccc cct eta act act gec act ggt age ttg ggc att gac ttg 
Ala Ser Pro Pro Leu Thr Thr Ala Thr Gly Ser Leu Gly lie Asp Leu 
180 185 190 



576 



aaa gag ccc att tat aca caa aat gga aaa eta gga eta aag tac ggg 624 
Lys Glu Pro lie Tyr Thr Gin Asn Gly Lys Leu Gly Leu Lys Tyr Gly 
195 200 205 



get cct ttg cat gta aca gac gac eta aac act ttg ace gta gca act 
Ala Pro Leu His Val Thr Asp Asp Leu Asn Thr Leu Thr Val Ala Thr 
210 215 220 



672 



ggt cca ggt gtg act att aat aat act tec ttg caa act aaa gtt act 
Gly Pro Gly Val Thr He Asn Asn Thr Ser Leu Gin Thr Lys Val Thr 
225 230 235 240 



720 



gga gcc ttg ggt ttt gat tea caa ggc aat atg caa ctt aat gta gca 
Gly Ala Leu Gly Phe Asp Ser Gin Gly Asn Met Gin Leu Asn Val Ala 
245 250 255 



768 



gga gga eta agg att gat tct caa aac aga cgc ctt ata ctt gat gtt 
Gly Gly Leu Arg He Asp Ser Gin Asn Arg Arg Leu He Leu Asp Val 
260 265 270 



816 
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agt tat ccg ttt gat get caa aac caa eta aat eta aga eta gga cag 864 
Ser Tyr Pro Phe Asp Ala Gin Asn Gin Leu Asn Leu Arg Leu Gly Gin 
275 280 285 

ggc cct ctt ttt ata aac tea gee cac aac ttg gat att aac tac aac 912 
Gly Pro Leu Phe He Asn Ser Ala His Asn Leu Asp He Asn Tyr Asn 
290 295 300 

aaa ggc ctt tac ttg ttt aca get tea aac aat tec aaa aag ctt gag 960 
Lys Gly Leu Tyr Leu Phe Thr Ala Ser Asn Asn Ser Lys Lys Leu Glu 
305 310 315 320 

gtt aac eta age act gee aag ggg ttg atg ttt gac get aca gee ata 1008 
Val Asn Leu Ser Thr Ala Lys Gly Leu Met Phe Asp Ala Thr Ala He 
325 330 335 

gee att aat gca gga gat ggg ctt gaa ttt ggt tea cct aat gca cca 1056 
Ala He Asn Ala Gly Asp Gly Leu Glu Phe Gly Ser Pro Asn Ala Pro 
340 345 350 

aac aca aat ccc etc aaa aca aaa att ggc cat ggc eta gaa ttt gat 1104 
Asn Thr Asn Pro Leu Lys Thr Lys He Gly His Gly Leu Glu Phe Asp 
355 360 365 

tea aac aag get atg gtt cct aaa eta gga act ggc ctt agt ttt gac 1152 
Ser Asn Lys Ala Met Val Pro Lys Leu Gly Thr Gly Leu Ser Phe Asp 
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370 375 380 

age aca ggt gec att aca gta gga aac aaa aat aat gat aag eta act 1200 
Ser Thr Gly Ala He Thr Val Gly Asn Lys Asn Asn Asp Lys Leu Thr 
385 390 395 400 

ttg tgg ace aca cca get cca tct cct aac tgt aga eta aat gca gag 1248 
Leu Trp Thr Thr Pro Ala Pro Ser Pro Asn Cys Arg Leu Asn Ala Glu 
405 410 415 

aaa gat get aaa etc act ttg gtc tta aca aaa tgt ggc agt caa ata 1296 
Lys Asp Ala Lys Leu Thr Leu Val Leu Thr Lys Cys Gly Ser Gin He 
420 425 430 

ctt get aca gtt tea gtt ttg get gtt aaa ggc agt ttg get cca ata 1344 

Leu Ala Thr Val Ser Val Leu Ala Val Lys Gly Ser Leu Ala Pro He 
435 440 445 

tct gga aca gtt caa agt get cat ctt att ata aga ttt gac gaa aat 1392 
Ser Gly Thr Val Gin Ser Ala His Leu He He Arg Phe Asp Glu Asn 
450 455 460 

gga gtg eta eta aac aat tec ttc ctg gac cca gaa tat tgg aac ttt 1440 
Gly Val Leu Leu Asn Asn Ser Phe Leu Asp Pro Glu Tyr Trp Asn Phe 
465 470 475 480 
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aga aat gga gat ctt act gaa ggc aca gcc tat aca aac get gtt gga 1488 
Arg Asn Gly Asp Leu Thr Glu Gly Thr Ala Tyr Thr Asn Ala Val Gly 
485 490 495 

ttt atg cct aac eta tea get tat cca aaa tct cac ggt aaa act gcc 1536 
Phe Met Pro Asn Leu Ser Ala Tyr Pro Lys Ser His Gly Lys Thr Ala 
500 505 510 

aaa agt aac att gtc agt caa gtt tac tta aac gga gac aaa act aaa 1584 
Lys Ser Asn He Val Ser Gin Val Tyr Leu Asn Gly Asp Lys Thr Lys 
515 520 525 

cct gta aca eta acc att aca eta aac ggt aca cag gaa aca gga gac 1632 
Pro Val Thr Leu Thr He Thr Leu Asn Gly Thr Gin Glu Thr Gly Asp 
530 535 540 

aca act cca agt gca tac tct atg tea ttt tea tgg gac tgg tct ggc 1680 
Thr Thr Pro Ser Ala Tyr Ser Met Ser Phe Ser Trp Asp Trp Ser Gly 
545 550 555 560 

cac aac tac att aat gaa ata ttt gcc acc teg agt tac act ttt tea 1728 
His Asn Tyr lie Asn Glu lie Phe Ala Thr Ser Ser Tyr Thr Phe Ser 
565 570 575 

tac att gcc caa gaa cca tea gcc tec gca tct get tec gcc cct gga 1776 
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Tyr lie Ala Gin Glu Pro Ser Ala Ser Ala Ser Ala Ser Ala Pro Gly 
580 585 590 

tct gga tct aag aag aag aag aag aaa aag aag aaa aag aag aag aag 1824 
Ser Gly Ser Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys 
595 600 605 

aaa aaa aag aag aag aaa aag aaa gga tec gec gag aag aag gac gag 1872 
Lys Lys Lys Lys Lys Lys Lys Lys Gly Ser Ala Glu Lys Lys Asp Glu 
610 615 620 

ggc ccc tac agg atg gag cac ttc cgc tgg ggc age ccg ccc aag gac 1920 
Gly Pro Tyr Arg Met Glu His Phe Arg Trp Gly Ser Pro Pro Lys Asp 
625 630 635 640 



taa 1923 



<210> 23 
<211> 1923 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA coding a modified fiber protein of pWE6. 7R-F/gsK21MSHb 



<220> 
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<221> CDS 

<222> (1).. (1920) 

<400> 23 

atg aag cgc gca aga ccg tct gaa gat acc ttc aac ccc gtg tat cca 48 

Met Lys Arg Ala Arg Pro Ser Glu Asp Thr Phe Asn Pro Val Tyr Pro 
15 10 15 

tat gac acg gaa acc ggt cct cca act gtg cct ttt ctt act cct ccc 96 
Tyr Asp Thr Glu Thr Gly Pro Pro Thr Val Pro Phe Leu Thr Pro Pro 
20 25 30 

ttt gta tec ccc aat ggg ttt caa gag agt ccc cct ggg gta etc tct 144 
Phe Val Ser Pro Asn Gly Phe Gin Glu Ser Pro Pro Gly Val Leu Ser 
35 40 45 

ttg cgc eta tec gaa cct eta gtt acc tec aat ggc atg ctt gcg etc 192 
Leu Arg Leu Ser Glu Pro Leu Val Thr Ser Asn Gly Met Leu Ala Leu 
50 55 60 

aaa atg ggc aac ggc etc tct ctg gac gag gee ggc aac ctt acc tec 240 
Lys Met Gly Asn Gly Leu Ser Leu Asp Glu Ala Gly Asn Leu Thr Ser 
65 70 75 80 

caa aat gta acc act gtg age cca cct etc aaa aaa acc aag tea aac 288 
Gin Asn Val Thr Thr Val Ser Pro Pro Leu Lys Lys Thr Lys Ser Asn 
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85 90 95 

ata aac ctg gaa ata tct gca ccc etc aca gtt acc tea gaa gee eta 
He Asn Leu Glu He Ser Ala Pro Leu Thr Val Thr Ser Glu Ala Leu 
100 105 HO 

act gtg get gec gec gca cct eta atg gtc gcg ggc aac aca etc acc 
Thr Val Ala Ala Ala Ala Pro Leu Met Val Ala Gly Asn Thr Leu Thr 
115 120 125 

atg caa tea cag gec ccg eta acc gtg cac gac tec aaa ctt age att 
Met Gin Ser Gin Ala Pro Leu Thr Val His Asp Ser Lys Leu Ser He 
130 135 140 

gec acc caa gga ccc etc aca gtg tea gaa gga aag eta gec ctg caa 
Ala Thr Gin Gly Pro Leu Thr Val Ser Glu Gly Lys Leu Ala Leu Gin 
145 150 155 160 

aca tea ggc ccc etc acc acc acc gat age agt acc ctt act ate act 
Thr Ser Gly Pro Leu Thr Thr Thr Asp Ser Ser Thr Leu Thr He Thr 
165 170 175 

gec tea ccc cct eta act act gee act ggt age ttg ggc att gac ttg 
Ala Ser Pro Pro Leu Thr Thr Ala Thr Gly Ser Leu Gly He Asp Leu 
180 185 190 



336 



384 



432 



480 



528 



576 
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aaa gag ccc att tat aca caa aat gga aaa eta gga eta aag tac ggg 624 
Lys Glu Pro He Tyr Thr Gin Asn Gly Lys Leu Gly Leu Lys Tyr Gly 
195 200 205 



672 



720 



get cct ttg cat gta aca gac gac eta aac act ttg acc gta gca act 
Ala Pro Leu His Val Thr Asp Asp Leu Asn Thr Leu Thr Val Ala Thr 
210 215 220 

ggt cca ggt gtg act att aat aat act tec ttg caa act aaa gtt act 
Gly Pro Gly Val Thr lie Asn Asn Thr Ser Leu Gin Thr Lys Val Thr 
225 230 235 240 



gga gee ttg ggt ttt gat tea caa ggc aat atg caa ctt aat gta gca 768 
Gly Ala Leu Gly Phe Asp Ser Gin Gly Asn Met Gin Leu Asn Val Ala 
245 250 255 



816 



864 



gga gga eta agg att gat tct caa aac aga cgc ctt ata ctt gat gtt 
Gly Gly Leu Arg lie Asp Ser Gin Asn Arg Arg Leu lie Leu Asp Val 
260 265 270 

agt tat ccg ttt gat get caa aac caa eta aat eta aga eta gga cag 
Ser Tyr Pro Phe Asp Ala Gin Asn Gin Leu Asn Leu Arg Leu Gly Gin 
275 280 285 



ggc cct ctt ttt ata aac tea gee cac aac ttg gat att aac tac aac 912 
Gly Pro Leu Phe He Asn Ser Ala His Asn Leu Asp lie Asn Tyr Asn 
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290 295 300 

aaa ggc ctt tac ttg ttt aca get tea aac aat tec aaa aag ctt gag 960 
Lys Gly Leu Tyr Leu Phe Thr Ala Ser Asn Asn Ser Lys Lys Leu Glu 
305 310 315 320 

gtt aac eta age act gee aag ggg ttg atg ttt gac get aca gee ata 1008 
Val Asn Leu Ser Thr Ala Lys Gly Leu Met Phe Asp Ala Thr Ala He 
325 330 335 

gee att aat gca gga gat ggg ctt gaa ttt ggt tea cct aat gca cca 1056 
Ala He Asn Ala Gly Asp Gly Leu Glu Phe Gly Ser Pro Asn Ala Pro 
340 345 350 

aac aca aat ccc etc aaa aca aaa att ggc cat ggc eta gaa ttt gat 1104 
Asn Thr Asn Pro Leu Lys Thr Lys He Gly His Gly Leu Glu Phe Asp 
355 360 365 

tea aac aag get atg gtt cct aaa eta gga act ggc ctt agt ttt gac 1152 
Ser Asn Lys Ala Met Val Pro Lys Leu Gly Thr Gly Leu Ser Phe Asp 
370 375 380 

age aca ggt gee att aca gta gga aac aaa aat aat gat aag eta act 1200 
Ser Thr Gly Ala He Thr Val Gly Asn Lys Asn Asn Asp Lys Leu Thr 
385 390 395 400 
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ttg tgg acc aca cca get cca tct cct aac tgt aga eta aat gca gag 1248 
Leu Trp Thr Thr Pro Ala Pro Ser Pro Asn Cys Arg Leu Asn Ala Glu 
405 410 415 

aaa gat get aaa etc act ttg gtc tta aca aaa tgt ggc agt caa ata 1296 
Lys Asp Ala Lys Leu Thr Leu Val Leu Thr Lys Cys Gly Ser Gin He 
420 425 430 

ctt get aca gtt tea gtt ttg get gtt aaa ggc agt ttg get cca ata 1344 
Leu Ala Thr Val Ser Val fceu Ala Val Lys Gly Ser Leu Ala Pro lie 
435 440 445 

tct gga aca gtt caa agt get cat ctt att ata aga ttt gac gaa aat 1392 
Ser Gly Thr Val Gin Ser Ala His Leu He He Arg Phe Asp Glu Asn 
450 455 460 

gga gtg eta eta aac aat tec ttc ctg gac cca gaa tat tgg aac ttt 1440 
Gly Val Leu Leu Asn Asn Ser Phe Leu Asp Pro Glu Tyr Trp Asn Phe 
465 470 475 480 

aga aat gga gat ctt act gaa ggc aca gee tat aca aac get gtt gga 1488 
Arg Asn Gly Asp Leu Thr Glu Gly Thr Ala Tyr Thr Asn Ala Val Gly 
485 490 495 

ttt atg cct aac eta tea get tat cca aaa tct cac ggt aaa act gee 1536 
Phe Met Pro Asn Leu Ser Ala Tyr Pro Lys Ser His Gly Lys Thr Ala 
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500 505 510 

aaa agt aac att gtc agt caa gtt tac tta aac gga gac aaa act aaa 1584 
Lys Ser Asn He Val Ser Gin Val Tyr Leu Asn Gly Asp Lys Thr Lys 
515 520 525 

cct gta aca eta acc att aca eta aac ggt aca cag gaa aca gga gac 1632 
Pro Val Thr Leu Thr He Thr Leu Asn Gly Thr Gin Glu Thr Gly Asp 
530 535 540 

aca act cca agt gca tac tct atg tea ttt tea tgg gac tgg tct ggc 1680 
Thr Thr Pro Ser Ala Tyr Ser Met Ser Phe Ser Trp Asp Trp Ser Gly 
545 550 555 560 

cac aac tac att aat gaa ata ttt gee acc teg agt tac act ttt tea 1728 
His Asn Tyr He Asn Glu He Phe Ala Thr Ser Ser Tyr Thr Phe Ser 
565 570 575 

tac att gee caa gaa ggt tct gga agt ggt agt ggt tct ggc age gga 1776 
Tyr He Ala Gin Glu Gly Ser Gly Ser Gly Ser Gly Ser Gly Ser Gly 
580 585 590 

tct gga tct aag aag aag aag aag aaa aag aag aaa aag aag aag aag 1824 
Ser Gly Ser Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys 
595 600 605 
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aaa aaa aag aag aag aaa aag aaa gga tec gec gag aag aag gac gag 1872 
Lys Lys Lys Lys Lys Lys Lys Lys Gly Ser Ala Glu Lys Lys Asp Glu 
610 615 620 

ggc ccc tac agg atg gag cac ttc cgc tgg ggc age ccg ccc aag gac 1920 
Gly Pro Tyr Arg Met Glu His Phe Arg Trp Gly Ser Pro Pro Lys Asp 
625 630 635 640 

taa 1923 

<210> 24 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA coding AS linker 

<220> 
<221> CDS 
<222> (1).. (33) 

<400> 24 

cca tea gec tec gca tct get tec gee cct gga 33 

Pro Ser Ala Ser Ala Ser Ala Ser Ala Pro Gly 
1 5 10 
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<210> 25 
<211> 11 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> AS linker peptide 
<400> 25 

Pro Ser Ala Ser Ala Ser Ala Ser Ala Pro Gly 
1 5 10 

<210> 26 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA coding GS linker 

<220> 
<221> CDS 
<222> (1).. (33) 
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<400> 26 



ggt tct gga 



agt ggt agt ggt tct ggc age gga 



33 



Gly Ser Gly Ser Gly Ser Gly Ser Gly Ser Gly 



<210> 27 
<211> 11 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> GS linker peptide 
<400> 27 • 

Gly Ser Gly Ser Gly Ser Gly Ser Gly Ser Gly 
1 5 10 



<210> 28 
<211> 108 
<212> DNA 

<213> Artificial Sequence 



5 



10 



<220> 
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<223> DNA coding asK21 linker 

<220> 

<221> CDS 

<222> (1).. (108) 

<400> 28 

cca tea gec tec gca tct get tec gee cct gga tct gga tct aag aag 48 

Pro Ser Ala Ser Ala Ser Ala Ser Ala Pro Gly Ser Gly Ser Lys Lys 
1 5 10 15 

aag aag aag aaa aag aag aaa aag aag aag aag aaa aaa aag aag aag 96 
Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys 
20 25 30 

aaa aag aaa gga 1° 
Lys Lys Lys Gly 
35 

<210> 29 
<211> 36 
<212> PRT 

<213> Artificial Sequence 
<220> 
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<223> asK21 linker peptide 
<400> 29 

Pro Ser Ala Ser Ala Ser Ala Ser Ala Pro Gly Ser Gly Ser Lys Lys 
15 10 15 

Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys 
20 25 30 

Lys Lys Lys Gly 
35 



<210> 30 
<211> 108 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA coding gsK21 linker 

<220> 
<221> CDS 
<222> (1).. (108) 

<400> 30 
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ggt tct gga agt ggt agt ggt tct ggc age gga tct gga tct aag aag 48 
Gly Ser Gly Ser Gly Ser Gly Ser Gly Ser Gly Ser Gly Ser Lys Lys 
15 10 15 

aag aag aag aaa aag aag aaa aag aag aag aag aaa aaa aag aag aag 96 
Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys 
20 25 30 

aaa aag aaa gga 10 
Lys Lys Lys Gly 
35 



<210> 31 
<211> 36 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> gsK21 linker peptide 
<400> 31 

Gly Ser Gly Ser Gly Ser Gly Ser Gly Ser Gly Ser Gly Ser Lys Lys 
15 10 15 

Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys 
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20 25 30 

Lys Lys Lys Gly 
35 

<210> 32 
<211> 605 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> a modified fiber protein encoded in pWE6. 7R-F/ asMSHa 
<400> 32 

Met Lys Arg Ala Arg Pro Ser Glu Asp Thr Phe Asn Pro Val Tyr Pro 
15 10 15 

Tyr Asp Thr Glu Thr Gly Pro Pro Thr Val Pro Phe Leu Thr Pro Pro 
20 25 30 

Phe Val Ser Pro Asn Gly Phe Gin Glu Ser Pro Pro Gly Val Leu Ser 
35 40 45 

Leu Arg Leu Ser Glu Pro Leu Val Thr Ser Asn Gly Met Leu Ala Leu 
50 55 60 
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Lys Met Gly Asn Gly Leu Ser Leu Asp Glu Ala Gly Asn Leu Thr Ser 
65 70 75 80 

Gin Asn Val Thr Thr Val Ser Pro Pro Leu Lys Lys Thr Lys Ser Asn 
85 90 95 

He Asn Leu Glu He Ser Ala Pro Leu Thr Val Thr Ser Glu Ala Leu 
100 105 110 

Thr Val Ala Ala Ala Ala Pro Leu Met Val Ala Gly Asn Thr Leu Thr 
115 120 125 

Met Gin Ser Gin Ala Pro Leu Thr Val His Asp Ser Lys Leu Ser He 
130 135 140 

Ala Thr Gin Gly Pro Leu Thr Val Ser Glu Gly Lys Leu Ala Leu Gin 
145 150 155 160 

Thr Ser Gly Pro Leu Thr Thr Thr Asp Ser Ser Thr Leu Thr He Thr 
165 170 175 

Ala Ser Pro Pro Leu Thr Thr Ala Thr Gly Ser Leu Gly lie Asp Leu 
180 185 190 

Lys Glu Pro He Tyr Thr Gin Asn Gly Lys Leu Gly Leu Lys Tyr Gly 
195 200 205 
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Ala Pro Leu His Val Thr Asp Asp Leu Asn Thr Leu Thr Val Ala Thr 
210 215 ■ 220 

Gly Pro Gly Val Thr He Asn Asn Thr Ser Leu Gin Thr Lys Val Thr 
225 230 235 240 

Gly Ala Leu Gly Phe Asp Ser Gin Gly Asn Met Gin Leu Asn Val Ala 
245 250 255 

Gly Gly Leu Arg He Asp Ser Gin Asn Arg Arg Leu He Leu Asp Val 
260 265 270 

Ser Tyr Pro Phe Asp Ala Gin Asn Gin Leu Asn Leu Arg Leu Gly Gin 
275 280 285 

Gly Pro Leu Phe He Asn Ser Ala His Asn Leu Asp lie Asn Tyr Asn 
290 295 300 

Lys Gly Leu Tyr Leu Phe Thr Ala Ser Asn Asn Ser Lys Lys Leu Glu 
305 310 315 320 

Val Asn Leu Ser Thr Ala Lys Gly Leu Met Phe Asp Ala Thr Ala He 
325 330 335 

Ala He Asn Ala Gly Asp Gly Leu Glu Phe Gly Ser Pro Asn Ala Pro 
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340 345 350 

Asn Thr Asn Pro Leu Lys Thr Lys He Gly His Gly Leu Glu Phe Asp 
355 360 365 

Ser Asn Lys Ala Met Val Pro Lys Leu Gly Thr Gly Leu Ser Phe Asp 
370 375 380 

Ser Thr Gly Ala He Thr Val Gly Asn Lys Asn Asn Asp Lys Leu Thr 
385 390 395 400 

Leu Trp Thr Thr Pro Ala Pro Ser Pro Asn Cys Arg Leu Asn Ala Glu 
405 410 415 

Lys Asp Ala Lys Leu Thr Leu Val Leu Thr Lys Cys Gly Ser Gin He 
420 425 430 

Leu Ala Thr Val Ser Val Leu Ala Val Lys Gly Ser Leu Ala Pro He 
435 440 445 

Ser Gly Thr Val Gin Ser Ala His Leu He He Arg Phe Asp Glu Asn 
450 455 460 

Gly Val Leu Leu Asn Asn Ser Phe Leu Asp Pro Glu Tyr Trp Asn Phe 
465 470 475 480 
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Arg Asn Gly Asp Leu Thr Glu Gly Thr Ala Tyr Thr Asn Ala Val Gly 
485 490 495 

Phe Met Pro Asn Leu Ser Ala Tyr Pro Lys Ser His Gly Lys Thr Ala 
500 505 510 

Lys Ser Asn lie Val Ser Gin Val Tyr Leu Asn Gly Asp Lys Thr Lys 
515 520 525 

Pro Val Thr Leu Thr lie Thr Leu Asn Gly Thr Gin Glu Thr Gly Asp 
530 535 540 

Thr Thr Pro Ser Ala Tyr Ser Met Ser Phe Ser Trp Asp Trp Ser Gly 
545 550 555 560 

His Asn Tyr He Asn Glu He Phe Ala Thr Ser Ser Tyr Thr Phe Ser 
565 570 575 

Tyr lie Ala Gin Glu Pro Ser Ala Ser Ala Ser Ala Ser Ala Pro Gly 
580 585 590 

Ser Tyr Ser Met Glu His Phe Arg Trp Gly Lys Pro Val 
595 600 605 



<210> 33 
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<211> 615 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> a modified fiber protein encoded in pWE6. 7R-F/asMSHb 
<400> 33 

Met Lys Arg Aia Arg Pro Ser Glu Asp Thr Phe Asn Pro Val Tyr Pro 
15 10 15 

Tyr Asp Thr Glu Thr Gly Pro Pro Thr Val Pro Phe Leu Thr Pro Pro 
20 25 30 

Phe Val Ser Pro Asn Gly Phe Gin Glu Ser Pro Pro Gly Val Leu Ser 
35 40 45 

Leu Arg Leu Ser Glu Pro Leu Val Thr Ser Asn Gly Met Leu Ala Leu 
50 55 60 

Lys Met Gly Asn Gly Leu Ser Leu Asp Glu Ala Gly Asn Leu Thr Ser 
65 70 75 80 

Gin Asn Val Thr Thr Val Ser Pro Pro Leu Lys Lys Thr Lys Ser Asn 
85 90 95 
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He Asn Leu Glu He Ser Ala Pro Leu Thr Val Thr Ser Glu Ala Leu 
100 105 110 

Thr Val Ala Ala Ala Ala Pro Leu Met Val Ala Gly Asn Thr Leu Thr 
115 120 125 

Met Gin Ser Gin Ala Pro Leu Thr Val His Asp Ser Lys Leu Ser He 
130 135 140 

Ala Thr Gin Gly Pro Leu Thr Val Ser Glu Gly Lys Leu Ala Leu Gin 
145 150 155 160 

Thr Ser Gly Pro Leu Thr Thr Thr Asp Ser Ser Thr Leu Thr He Thr 
165 170 175 

Ala Ser Pro Pro Leu Thr Thr Ala Thr Gly Ser Leu Gly He Asp Leu 
180 185 190 

Lys Glu Pro He Tyr Thr Gin Asn Gly Lys Leu Gly Leu Lys Tyr Gly 
195 200 205 

Ala Pro Leu His Val Thr Asp Asp Leu Asn Thr Leu Thr Val Ala Thr 
210 215 220 

Gly Pro Gly Val Thr lie Asn Asn Thr Ser Leu Gin Thr Lys Val Thr 
225 230 235 240 
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Gly Ala Leu Gly Phe Asp Ser Gin Gly Asn Met Gin Leu Asn Val Ala 
245 250 255 

Gly Gly Leu Arg He Asp Ser Gin Asn Arg Arg Leu He Leu Asp Val 
260 265 270 

Ser Tyr Pro Phe Asp Ala Gin Asn Gin Leu Asn Leu Arg Leu Gly Gin 
275 280 285 

Gly Pro Leu Phe He Asn Ser Ala His Asn Leu Asp He Asn Tyr Asn 
290 295 300 

Lys Gly Leu Tyr Leu Phe Thr Ala Ser Asn Asn Ser Lys Lys Leu Glu 
305 310 315 320 

Val Asn Leu Ser Thr Ala Lys Gly Leu Met Phe Asp Ala Thr Ala He 
325 330 335 

Ala He Asn Ala Gly Asp Gly Leu Glu Phe Gly Ser Pro Asn Ala Pro 
340 345 350 

Asn Thr Asn Pro Leu Lys Thr Lys He Gly His Gly Leu Glu Phe Asp 
355 360 365 

Ser Asn Lys Ala Met Val Pro Lys Leu Gly Thr Gly Leu Ser Phe Asp 
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370 375 380 

Ser Thr Gly Ala He Thr Val Gly Asn Lys Asn Asn Asp Lys Leu Thr 
385 390 395 400 

Leu Trp Thr Thr Pro Ala Pro Ser Pro Asn Cys Arg Leu Asn Ala Glu 
405 410 415 

Lys Asp Ala Lys Leu Thr Leu Val Leu Thr Lys Cys Gly Ser Gin lie 
420 425 430 

Leu Ala Thr Val Ser Val Leu Ala Val Lys Gly Ser Leu Ala Pro He 
435 440 445 

Ser Gly Thr Val Gin Ser Ala His Leu lie He Arg Phe Asp Glu Asn 
450 455 460 

Gly Val Leu Leu Asn Asn Ser Phe Leu Asp Pro Glu Tyr Trp Asn Phe 
465 470 475 480 

Arg Asn Gly Asp Leu Thr Glu Gly Thr Ala Tyr Thr Asn Ala Val Gly 
485 490 495 

Phe Met Pro Asn Leu Ser Ala Tyr Pro Lys Ser His Gly Lys Thr Ala 
500 505 510 
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Lys Ser Asn He Val Ser Gin Val Tyr Leu Asn Gly Asp Lys Thr Lys 
515 520 525 

Pro Val Thr Leu Thr He Thr Leu Asn Gly Thr Gin Glu Thr Gly Asp 
530 535 540 

Thr Thr Pro Ser Ala Tyr Ser Met Ser Phe Ser Trp Asp Trp Ser Gly 
545 550 555 560 

His Asn Tyr He Asn Glu He Phe Ala Thr Ser Ser Tyr Thr Phe Ser 
565 570 575 

Tyr He Ala Gin Glu Pro Ser Ala Ser Ala Ser Ala Ser Ala Pro Gly 
580 585 590 

Ser Ala Glu Lys Lys Asp Glu Gly Pro Tyr Arg Met Glu His Phe Arg 
595 600 605 

Trp Gly Ser Pro Pro Lys Asp 
610 615 



<210> 34 
<211> 605 
<212> PRT 

<213> Artificial Sequence 
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<220> 

<223> a modified fiber protein encoded in pWE6. 7R-F/gsMSHa 
<400> 34 

Met Lys Arg Ala Arg Pro Ser Glu Asp Thr Phe Asn Pro Val Tyr Pro 
15 10 15 

Tyr Asp Thr Glu Thr Gly Pro Pro Thr Val Pro Phe Leu Thr Pro Pro 
20 25 30 

Phe Val Ser Pro Asn Gly Phe Gin Glu Ser Pro Pro Gly Val Leu Ser 
35 40 45 

Leu Arg Leu Ser Glu Pro Leu Val Thr Ser Asn Gly Met Leu Ala Leu 
50 55 60 

Lys Met Gly Asn Gly Leu Ser Leu Asp Glu Ala Gly Asn Leu Thr Ser 
65 70 75 80 

Gin Asn Val Thr Thr Val Ser Pro Pro Leu Lys Lys Thr Lys Ser Asn 
85 90 95 

He Asn Leu Glu He Ser Ala Pro Leu Thr Val Thr Ser Glu Ala Leu 
100 105 110 
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Thr Val Ala Ala Ala Ala Pro Leu Met Val Ala Gly Asn Thr Leu Thr 
115 120 125 

Met Gin Ser Gin Ala Pro Leu Thr Val His Asp Ser Lys Leu Ser He 
130 135 140 

Ala Thr Gin Gly Pro Leu Thr Val Ser Glu Gly Lys Leu Ala Leu Gin 
145 150 155 160 

Thr Ser Gly Pro Leu Thr Thr Thr Asp Ser Ser Thr Leu Thr He Thr 
165 170 175 

Ala Ser Pro Pro Leu Thr Thr Ala Thr Gly Ser Leu Gly He Asp Leu 
180 185 190 

Lys Glu Pro He Tyr Thr Gin Asn Gly Lys Leu Gly Leu Lys Tyr Gly 
195 200 205 

Ala Pro Leu His Val Thr Asp Asp Leu Asn Thr Leu Thr Val Ala Thr 
210 215 220 

Gly Pro Gly Val Thr He Asn Asn Thr Ser Leu Gin Thr Lys Val Thr 
225 230 235 240 

Gly Ala Leu Gly Phe Asp Ser Gin Gly Asn Met Gin Leu Asn Val Ala 
245 250 255 
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Gly Gly Leu Arg lie Asp Ser Gin Asn Arg Arg Leu He Leu Asp Val 
260 265 270 

Ser Tyr Pro Phe Asp Ala Gin Asn Gin Leu Asn Leu Arg Leu Gly Gin 
275 280 285 

Gly Pro Leu Phe He Asn Ser Ala His Asn Leu Asp He Asn Tyr Asn 
290 295 300 

Lys Gly Leu Tyr Leu Phe Thr Ala Ser Asn Asn Ser Lys Lys Leu Glu 
305 310 315 320 

Val Asn Leu Ser Thr Ala Lys Gly Leu Met Phe Asp Ala Thr Ala He 
325 330 335 

Ala lie Asn Ala Gly Asp Gly Leu Glu Phe Gly Ser Pro Asn Ala Pro 
340 345 350 

Asn Thr Asn Pro Leu Lys Thr Lys He Gly His Gly Leu Glu Phe Asp 
355 360 365 

Ser Asn Lys Ala Met Val Pro Lys Leu Gly Thr Gly Leu Ser Phe Asp 
370 375 380 

Ser Thr Gly Ala He Thr Val Gly Asn Lys Asn Asn Asp Lys Leu Thr 
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385 390 395 400 

Leu Trp Thr Thr Pro Ala Pro Ser Pro Asn Cys Arg Leu Asn Ala Glu 
405 410 415 

Lys Asp Ala Lys Leu Thr Leu Val Leu Thr Lys Cys Gly Ser Gin He 
420 425 430 

Leu Ala Thr Val Ser Val Leu Ala Val Lys Gly Ser Leu Ala Pro He 
435 440 445 

Ser Gly Thr Val Gin Ser Ala His Leu He He Arg Phe Asp Glu Asn 
450 455 460 

Gly Val Leu Leu Asn Asn Ser Phe Leu Asp Pro Glu Tyr Trp Asn Phe 
465 470 475 480 

Arg Asn Gly Asp Leu Thr Glu Gly Thr Ala Tyr Thr Asn Ala Val Gly 
485 490 495 

Phe Met Pro Asn Leu Ser Ala Tyr Pro Lys Ser His Gly Lys Thr Ala 
500 505 510 

Lys Ser Asn He Val Ser Gin Val Tyr Leu Asn Gly Asp Lys Thr Lys 
515 520 525 
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Pro Val Thr Leu Thr He Thr Leu Asn Gly Thr Gin Glu Thr Gly Asp 
530 535 540 

Thr Thr Pro Ser Ala Tyr Ser Met Ser Phe Ser Trp Asp Trp Ser Gly 
545 550 555 560 

His Asn Tyr He Asn Glu lie Phe Ala Thr Ser Ser Tyr Thr Phe Ser 
565 570 575 

Tyr He Ala Gin Glu Gly Ser Gly Ser Gly Ser Gly Ser Gly Ser Gly 
580 585 590 

Ser Tyr Ser Met Glu His Phe Arg Trp Gly Lys Pro Val 
595 600 605 

<210> 35 
<211> 615 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> a modified fiber protein encoded in pWE6. 7R-F/gsMSHb 
<400> 35 

Met Lys Arg Ala Arg Pro Ser Glu Asp Thr Phe Asn Pro Val Tyr Pro 
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15 10 15 

Tyr Asp Thr Glu Thr Gly Pro Pro Thr Val Pro Phe Leu Thr Pro Pro 
20 25 30 

Phe Val Ser Pro Asn Gly Phe Gin Glu Ser Pro Pro Gly Val Leu Ser 
35 40 45 

Leu Arg Leu Ser Glu Pro Leu Val Thr Ser Asn Gly Met Leu Ala Leu 
50 55 60 

Lys Met Gly Asn Gly Leu Ser Leu Asp Glu Ala Gly Asn Leu Thr Ser 
65 70 75 80 

Gin Asn Val Thr Thr Val Ser Pro Pro Leu Lys Lys Thr Lys Ser Asn 
85 90 95 

He Asn Leu Glu He Ser Ala Pro Leu Thr Val Thr Ser Glu Ala Leu 
100 105 110 

Thr Val Ala Ala Ala Ala Pro Leu Met Val Ala Gly Asn Thr Leu Thr 
115 120 125 

Met Gin Ser Gin Ala Pro Leu Thr Val His Asp Ser Lys Leu Ser He 
130' 135 140 
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Ala Thr Gin Gly Pro Leu Thr Val Ser Glu Gly Lys Leu Ala Leu Gin 
145 150 155 160 

Thr Ser Gly Pro Leu Thr Thr Thr Asp Ser Ser Thr Leu Thr He Thr 
165 170 175 

Ala Ser Pro Pro Leu Thr Thr Ala Thr Gly Ser Leu Gly He Asp Leu 
180 185 190 

Lys Glu Pro He Tyr Thr Gin Asn Gly Lys Leu Gly Leu Lys Tyr Gly 
195 200 205 

Ala Pro Leu His Val Thr Asp Asp Leu Asn Thr Leu Thr Val Ala Thr 
210 215 220 

Gly Pro Gly Val Thr He Asn Asn Thr Ser Leu Gin Thr Lys Val Thr 
225 230 235 240 

Gly Ala Leu Gly Phe Asp Ser Gin Gly Asn Met Gin Leu Asn Val Ala 
245 250 255 

Gly Gly Leu Arg lie Asp Ser Gin Asn Arg Arg Leu lie Leu Asp Val 
260 265 270 

Ser Tyr Pro Phe Asp Ala Gin Asn Gin Leu Asn Leu Arg Leu Gly Gin 
275 280 285 
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Gly Pro Leu Phe He Asn Ser Ala His Asn Leu Asp He Asn Tyr Asn 
290 295 300 

Lys Gly Leu Tyr Leu Phe Thr Ala Ser Asn Asn Ser Lys Lys Leu Glu 
305 310 315 320 

Val Asn Leu Ser Thr Ala Lys Gly Leu Met Phe Asp Ala Thr Ala He 
325 330 335 

Ala He Asn Ala Gly Asp Gly Leu Glu Phe Gly Ser Pro Asn Ala Pro 
340 345 350 

Asn Thr Asn Pro Leu Lys Thr Lys He Gly His Gly Leu Glu Phe Asp 
355 360 365 

Ser Asn Lys Ala Met Val Pro Lys Leu Gly Thr Gly Leu Ser Phe Asp 
370 375 380 

Ser Thr Gly Ala He Thr Val Gly Asn Lys Asn Asn Asp Lys Leu Thr 
385 390 395 400 

Leu Trp Thr Thr Pro Ala Pro Ser Pro Asn Cys Arg Leu Asn Ala Glu 
405 410 415 

Lys Asp Ala Lys Leu Thr Leu Val Leu Thr Lys Cys Gly Ser Gin He 
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420 425 430 

Leu Ala Thr Val Ser Val Leu Ala Val Lys Gly Ser Leu Ala Pro lie 
435 440 445 

Ser Gly Thr Val Gin Ser Ala His Leu He He Arg Phe Asp Glu Asn 
450 455 460 

Gly Val Leu Leu Asn Asn Ser Phe Leu Asp Pro Glu Tyr Trp Asn Phe 
465 470 475 480 

Arg Asn Gly Asp Leu Thr Glu Gly Thr Ala Tyr Thr Asn Ala Val Gly 
485 490 495 

Phe Met Pro Asn Leu Ser Ala Tyr Pro Lys Ser His Gly Lys Thr Ala 
500 505 510 

Lys Ser Asn He Val Ser Gin Val Tyr Leu Asn Gly Asp Lys Thr Lys 
515 520 525 

Pro Val Thr Leu Thr He Thr Leu Asn Gly Thr Gin Glu Thr Gly Asp 
530 535 540 

Thr Thr Pro Ser Ala Tyr Ser Met Ser Phe Ser Trp Asp Trp Ser Gly 
545 550 555 560 
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His Asn Tyr He Asn Glu He Phe Ala Thr Ser Ser Tyr Thr Phe Ser 
565 570 575 

Tyr He Ala Gin Glu Gly Ser Gly Ser Gly Ser Gly Ser Gly Ser Gly 
580 585 590 

Ser Ala Glu Lys Lys Asp Glu Gly Pro Tyr Arg Met Glu His Phe Arg 
595 600 605 

Trp Gly Ser Pro Pro Lys Asp 
610 615 



<210> 36 
<211> 630 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> a modified fiber protein encoded in pWE6. 7R-F/asK21MSHa 
<400> 36 

Met Lys Arg Ala Arg Pro Ser Glu Asp Thr Phe Asn Pro Val Tyr Pro 
1 5 10 15 

Tyr Asp Thr Glu Thr Gly Pro Pro Thr Val Pro Phe Leu Thr Pro Pro 
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20 25 30 

Phe Val Ser Pro Asn Gly Phe Gin Glu Ser Pro Pro Gly Val Leu Ser 
35 40 45 

Leu Arg Leu Ser Glu Pro Leu Val Thr Ser Asn Gly Met Leu Ala Leu 
50 55 60 

Lys Met Gly Asn Gly Leu Ser Leu Asp Glu Ala Gly Asn Leu Thr Ser 
65 70 75 80 

Gin Asn Val Thr Thr Val Ser Pro Pro Leu Lys Lys Thr Lys Ser Asn 
85 90 95 

He Asn Leu Glu lie Ser Ala Pro Leu Thr Val Thr Ser Glu Ala Leu 
100 105 HO 

Thr Val Ala Ala Ala Ala Pro Leu Met Val Ala Gly Asn Thr Leu Thr 
115 120 125 

Met Gin Ser Gin Ala Pro Leu Thr Val His Asp Ser Lys Leu Ser He 
130 135 140 

Ala Thr Gin Gly Pro Leu Thr Val Ser Glu Gly Lys Leu Ala Leu Gin 
145 150 155 160 
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Thr Ser Gly Pro Leu Thr Thr Thr Asp Ser Ser Thr Leu Thr He Thr 
165 HO 175 

Ala Ser Pro Pro Leu Thr Thr Ala Thr Gly Ser Leu Gly He Asp Leu 
180 185 190 

Lys Glu Pro He Tyr Thr Gin Asn Gly Lys Leu Gly Leu Lys Tyr Gly 
195 200 205 

Ala Pro Leu His Val Thr Asp Asp Leu Asn Thr Leu Thr Val Ala Thr 
210 215 220 

Gly Pro Gly Val Thr He Asn Asn Thr Ser Leu Gin Thr Lys Val Thr 
225 230 235 240 

Gly Ala Leu Gly Phe Asp Ser Gin Gly Asn Met Gin Leu Asn Val Ala 
245 250 255 

Gly Gly Leu Arg He Asp Ser Gin Asn Arg Arg Leu He Leu Asp Val 
260 265 270 

Ser Tyr Pro Phe Asp Ala Gin Asn Gin Leu Asn Leu Arg Leu Gly Gin 
275 280 285 

Gly Pro Leu Phe He Asn Ser Ala His Asn Leu Asp He Asn Tyr Asn 
290 295 300 
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Lys Gly Leu Tyr Leu Phe Thr Ala Ser Asn Asn Ser Lys Lys Leu Glu 
305 310 315 320 

Val Asn Leu Ser Thr Ala Lys Gly Leu Met Phe Asp Ala Thr Ala He 
325 330 335 

Ala He Asn Ala Gly Asp Gly Leu Glu Phe Gly Ser Pro Asn Ala Pro 
340 345 350 

Asn Thr Asn Pro Leu Lys Thr Lys He Gly His Gly Leu Glu Phe Asp 
355 360 365 

Ser Asn Lys Ala Met Val Pro Lys Leu Gly Thr Gly Leu Ser Phe Asp 
370 375 380 

Ser Thr Gly Ala He Thr Val Gly Asn Lys Asn Asn Asp Lys Leu Thr 
385 390 395 400 

Leu Trp Thr Thr Pro Ala Pro Ser Pro Asn Cys Arg Leu Asn Ala Glu 
405 410 415 

Lys Asp Ala Lys Leu Thr Leu Val Leu Thr Lys Cys Gly Ser Gin He 
420 425 430 

Leu Ala Thr Val Ser Val Leu Ala Val Lys Gly Ser Leu Ala Pro He 
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435 440 445 

Ser Gly Thr Val Gin Ser Ala His Leu He He Arg Phe Asp Glu Asn 
450 455 460 

Gly Val Leu Leu Asn Asn Ser Phe Leu Asp Pro Glu Tyr Trp Asn Phe 
465 470 475 480 

Arg Asn Gly Asp Leu Thr Glu Gly Thr Ala Tyr Thr Asn Ala Val Gly 
485 490 495 

Phe Met Pro Asn Leu Ser Ala Tyr Pro Lys Ser His Gly Lys Thr Ala 
500 505 510 

Lys Ser Asn He Val Ser Gin Val Tyr Leu Asn Gly Asp Lys Thr Lys 
515 520 525 

Pro Val Thr Leu Thr lie Thr Leu Asn Gly Thr Gin Glu Thr Gly Asp 
530 535 540 

Thr Thr Pro Ser Ala Tyr Ser Met Ser Phe Ser Trp Asp Trp Ser Gly 
545 550 555 560 

His Asn Tyr He Asn Glu He Phe Ala Thr Ser Ser Tyr Thr Phe Ser 
565 570 575 
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Tyr lie Ala Gin Glu Pro Ser Ala Ser Ala Ser Ala Ser Ala Pro Gly 
580 585 590 

Ser Gly Ser Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys 
595 600 605 

Lys Lys Lys Lys Lys Lys Lys Lys Gly Ser Tyr Ser Met Glu His Phe 
610 615 620 

Arg Trp Gly Lys Pro Val 
625 630 



<210> 37 
<211> 630 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> a modified fiber protein encoded in pWE6. 7R-F/gsK21MSHa 
<400> 37 

Met Lys Arg Ala Arg Pro Ser Glu Asp Thr Phe Asn Pro Val Tyr Pro 
15 10 15 

Tyr Asp Thr Glu Thr Gly Pro Pro Thr Val Pro Phe Leu Thr Pro Pro 
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20 25 30 

Phe Val Ser Pro Asn Gly Phe Gin Glu Ser Pro Pro Gly Val Leu Ser 
35 40 45 

Leu Arg Leu Ser Glu Pro Leu Val Thr Ser Asn Gly Met Leu Ala Leu 
50 55 60 

Lys Met Gly Asn Gly Leu Ser Leu Asp Glu Ala Gly Asn Leu Thr Ser 
65 70 75 80 

Gin Asn Val Thr Thr Val Ser Pro Pro Leu Lys Lys Thr Lys Ser Asn 
85 90 95 

lie Asn Leu Glu He Ser Ala Pro Leu Thr Val Thr Ser Glu Ala Leu 
100 105 110 

Thr Val Ala Ala Ala Ala Pro Leu Met Val Ala Gly Asn Thr Leu Thr 
115 120 125 

Met Gin Ser Gin Ala Pro Leu Thr Val His Asp Ser Lys Leu Ser He 
130 135 140 

Ala Thr Gin Gly Pro Leu Thr Val Ser Glu Gly Lys Leu Ala Leu Gin 
145 150 155 160 
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Thr Ser Gly Pro Leu Thr Thr Thr Asp Ser Ser Thr Leu Thr He Thr 
165 170 175 

Ala Ser Pro Pro Leu Thr Thr Ala Thr Gly Ser Leu Gly He Asp Leu 
180 185 190 

Lys Glu Pro He Tyr Thr Gin Asn Gly Lys Leu Gly Leu Lys Tyr Gly 
195 200 205 

Ala Pro Leu His Val Thr Asp Asp Leu Asn Thr Leu Thr Val Ala Thr 
210 215 220 

Gly Pro Gly Val Thr He Asn Asn Thr Ser Leu Gin Thr Lys Val Thr 
225 230 235 240 

Gly Ala Leu Gly Phe Asp Ser Gin Gly Asn Met Gin Leu Asn Val Ala 
245 250 255 

Gly Gly Leu Arg He Asp Ser Gin Asn Arg Arg Leu He Leu Asp Val 
260 265 270 

Ser Tyr Pro Phe Asp Ala Gin Asn Gin Leu Asn Leu Arg Leu Gly Gin 
275 280 285 

Gly Pro Leu Phe He Asn Ser Ala His Asn Leu Asp He Asn Tyr Asn 
290 295 300 
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Lys Gly Leu Tyr Leu Phe Thr Ala Ser Asn Asn Ser Lys Lys Leu Glu 
305 310 315 320 

Val Asn Leu Ser Thr Ala Lys Gly Leu Met Phe Asp Ala Thr Ala He 
325 330 335 

Ala He Asn Ala Gly Asp Gly Leu Glu Phe Gly Ser Pro Asn Ala Pro 
340 345 350 

Asn Thr Asn Pro Leu Lys Thr Lys He Gly His Gly Leu Glu Phe Asp 
355 360 365 

Ser Asn Lys Ala Met Val Pro Lys Leu Gly Thr Gly Leu Ser Phe Asp 
370 375 380 

Ser Thr Gly Ala He Thr Val Gly Asn Lys Asn Asn Asp Lys Leu Thr 
385 390 395 400 

Leu Trp Thr Thr Pro Ala Pro Ser Pro Asn Cys Arg Leu Asn Ala Glu 
405 410 415 

Lys Asp Ala Lys Leu Thr Leu Val Leu Thr Lys Cys Gly Ser Gin lie 
420 425 430 

Leu Ala Thr Val Ser Val Leu Ala Val Lys Gly Ser Leu Ala Pro He 
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435 440 445 

Ser Gly Thr Val Gin Ser Ala His Leu He He Arg Phe Asp Glu Asn 
450 455 460 

Gly Val Leu Leu Asn Asn Ser Phe Leu Asp Pro Glu Tyr Trp Asn Phe 
465 470 475 480 

Arg Asn Gly Asp Leu Thr Glu Gly Thr Ala Tyr Thr Asn Ala Val Gly 
485 490 495 

Phe Met Pro Asn Leu Ser Ala Tyr Pro Lys Ser His Gly Lys Thr Ala 
500 505 510 

Lys Ser Asn He Val Ser Gin Val Tyr Leu Asn Gly Asp Lys Thr Lys 
515 520 525 

Pro Val Thr Leu Thr He Thr Leu Asn Gly Thr Gin Glu Thr Gly Asp 
530 535 540 

Thr Thr Pro Ser Ala Tyr Ser Met Ser Phe Ser Trp Asp Trp Ser Gly 
545 550 555 560 

His Asn Tyr He Asn Glu He Phe Ala Thr Ser Ser Tyr Thr Phe Ser 
565 570 575 
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Tyr He Ala Gin Glu Gly Ser Gly Ser Gly Ser Gly Ser Gly Ser Gly 
580 585 590 

Ser Gly Ser Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys 
595 600 605 

Lys Lys Lys Lys Lys Lys Lys Lys Gly Ser Tyr Ser Met Glu His Phe 
610 615 620 

Arg Trp Gly Lys Pro Val 
625 630 



<210> 38 
<211> 640 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> a modified fiber protein encoded in pWE6. 7R-F/asK21MSHb 
<400> 38 

Met Lys Arg Ala Arg Pro Ser Glu Asp Thr Phe Asn Pro Val Tyr Pro 
15 10 15 

Tyr Asp Thr Glu Thr Gly Pro Pro Thr Val Pro Phe Leu Thr Pro Pro 



97/107 



WO 00/50618 



PCT/JP00/01069 



20 25 30 

Phe Val Ser Pro Asn Gly Phe Gin Glu Ser Pro Pro Gly Val Leu Ser 
35 40 45 

Leu Arg Leu Ser Glu Pro Leu Val Thr Ser Asn Gly Met Leu Ala Leu 
50 55 60 

Lys Met Gly Asn Gly Leu Ser Leu Asp Glu Ala Gly Asn Leu Thr Ser 
65 70 75 80 

Gin Asn Val Thr Thr Val Ser Pro Pro Leu Lys Lys Thr Lys Ser Asn 
85 90 95 

He Asn Leu Glu He Ser Ala Pro Leu Thr Val Thr Ser Glu Ala Leu 
100 105 110 

Thr Val Ala Ala Ala Ala Pro Leu Met Val Ala Gly Asn Thr Leu Thr 
115 120 125 

Met Gin Ser Gin Ala Pro Leu Thr Val His Asp Ser Lys Leu Ser He 
130 135 140 

Ala Thr Gin Gly Pro Leu Thr Val Ser Glu Gly Lys Leu Ala Leu Gin 
145 150 155 160 
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Thr Ser Gly Pro Leu Thr Thr Thr Asp Ser Ser Thr Leu Thr He Thr 
165 170 175 

Ala Ser Pro Pro Leu Thr Thr Ala Thr Gly Ser Leu Gly He Asp Leu 
180 185 190 

Lys Glu Pro He Tyr Thr Gin Asn Gly Lys Leu Gly Leu Lys Tyr Gly 
195 200 205 

Ala Pro Leu His Val Thr Asp Asp Leu Asn Thr Leu Thr Val Ala Thr 
210 215 220 

Gly Pro Gly Val Thr He Asn Asn Thr Ser Leu Gin Thr Lys Val Thr 
225 230 235 240 

Gly Ala Leu Gly Phe Asp Ser Gin Gly Asn Met Gin Leu Asn Val Ala 
245 250 255 

Gly Gly Leu Arg He Asp Ser Gin Asn Arg Arg Leu lie Leu Asp Val 
260 265 270 

Ser Tyr Pro Phe Asp Ala Gin Asn Gin Leu Asn Leu Arg Leu Gly Gin 
275 280 285 

Gly Pro Leu Phe He Asn Ser Ala His Asn Leu Asp He Asn Tyr Asn 
290 295 300 
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Lys Gly Leu Tyr Leu Phe Thr Ala Ser Asn Asn Ser Lys Lys Leu Glu 
305 310 315 320 

Val Asn Leu Ser Thr Ala Lys Gly Leu Met Phe Asp Ala Thr Ala lie 
325 330 335 

Ala He Asn Ala Gly Asp Gly Leu Glu Phe Gly Ser Pro Asn Ala Pro 
340 345 350 

Asn Thr Asn Pro Leu Lys Thr Lys He Gly His Gly Leu Glu Phe Asp 
355 360 365 

Ser Asn Lys Ala Met Val Pro Lys Leu Gly Thr Gly Leu Ser Phe Asp 
370 375 380 

Ser Thr Gly Ala He Thr Val Gly Asn Lys Asn Asn Asp Lys Leu Thr 
385 390 395 400 

Leu Trp Thr Thr Pro Ala Pro Ser Pro Asn Cys Arg Leu Asn Ala Glu 
405 410 415 

Lys Asp Ala Lys Leu Thr Leu Val Leu Thr Lys Cys Gly Ser Gin He 
420 425 430 

Leu Ala Thr Val Ser Val Leu Ala Val Lys Gly Ser Leu Ala Pro He 
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435 440 445 

Ser Gly Thr Val Gin Ser Ala His Leu He He Arg Phe Asp Glu Asn 
450 455 460 

Gly Val Leu Leu Asn Asn Ser Phe Leu Asp Pro Glu Tyr Trp Asn Phe 
465 470 475 480 

Arg Asn Gly Asp Leu Thr Glu Gly Thr Ala Tyr Thr Asn Ala Val Gly 
485 490 495 

Phe Met Pro Asn Leu Ser Ala Tyr Pro Lys Ser His Gly Lys Thr Ala 
500 505 510 

Lys Ser Asn lie Val Ser Gin Val Tyr Leu Asn Gly Asp Lys Thr Lys 
515 520 525 

Pro Val Thr Leu Thr He Thr Leu Asn Gly Thr Gin Glu Thr Gly Asp 
530 535 540 

Thr Thr Pro Ser Ala Tyr Ser Met Ser Phe Ser Trp Asp Trp Ser Gly 
545 550 555 560 

His Asn Tyr lie Asn Glu He Phe Ala Thr Ser Ser Tyr Thr Phe Ser 
565 570 575 
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Tyr lie Ala Gin Glu Pro Ser Ala Ser Ala Ser Ala Ser Ala Pro Gly 
580 585 590 

Ser Gly Ser Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys 
595 600 605 

Lys Lys Lys Lys Lys Lys Lys Lys Gly Ser Ala Glu Lys Lys Asp Glu 
610 615 620 

Gly Pro Tyr Arg Met Glu His Phe Arg Trp Gly Ser Pro Pro Lys Asp 
625 630 635 640 



<210> 39 
<211> 640 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> a modified fiber protein encoded in pWE6. 7R-F/gsK21MSHb 
<400> 39 

Met Lys Arg Ala Arg Pro Ser Glu Asp Thr Phe Asn Pro Val Tyr Pro 
15 10 15 

Tyr Asp Thr Glu Thr Gly Pro Pro Thr Val Pro Phe Leu Thr Pro Pro 
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20 25 30 

Phe Val Ser Pro Asn Gly Phe Gin Glu Ser Pro Pro Gly Val Leu Ser 
35 40 45 

Leu Arg Leu Ser Glu Pro Leu Val Thr Ser Asn Gly Met Leu Ala Leu 
50 55 60 

Lys Met Gly Asn Gly Leu Ser Leu Asp Glu Ala Gly Asn Leu Thr Ser 
65 70 75 80 

Gin Asn Val Thr Thr Val Ser Pro Pro Leu Lys Lys Thr Lys Ser Asn 
85 90 95 

He Asn Leu Glu He Ser Ala Pro Leu Thr Val Thr Ser Glu Ala Leu 
100 105 110 

Thr Val Ala Ala Ala Ala Pro Leu Met Val Ala Gly Asn Thr Leu Thr 
115 120 125 

Met Gin Ser Gin Ala Pro Leu Thr Val His Asp Ser Lys Leu Ser He 
130 135 140 

Ala Thr Gin Gly Pro Leu Thr Val Ser Glu Gly Lys Leu Ala Leu Gin 
145 150 155 160 
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Thr Ser Gly Pro Leu Thr Thr Thr Asp Ser Ser Thr Leu Thr He Thr 
165 170 175 

Ala Ser Pro Pro Leu Thr Thr Ala Thr Gly Ser Leu Gly lie Asp Leu 
180 185 190 

Lys Glu Pro lie Tyr Thr Gin Asn Gly Lys Leu Gly Leu Lys Tyr Gly 
195 200 205 

Ala Pro Leu His Val Thr Asp Asp Leu Asn Thr Leu Thr Val Ala Thr 
210 215 220 

Gly Pro Gly Val Thr He Asn Asn Thr Ser Leu Gin Thr Lys Val Thr 
225 230 235 240 

Gly Ala Leu Gly Phe Asp Ser Gin Gly Asn Met Gin Leu Asn Val Ala 
245 250 255 

Gly Gly Leu Arg He Asp Ser Gin Asn Arg Arg Leu He Leu Asp Val 
260 265 270 

Ser Tyr Pro Phe Asp Ala Gin Asn Gin Leu Asn Leu Arg Leu Gly Gin 
275 280 285 

Gly Pro Leu Phe He Asn Ser Ala His Asn Leu Asp He Asn Tyr Asn 
290 295 300 
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Lys Gly Leu Tyr Leu Phe Thr Ala Ser Asn Asn Ser Lys Lys Leu Glu 
305 310 315 320 

Val Asn Leu Ser Thr Ala Lys Gly Leu Met Phe Asp Ala Thr Ala He 
325 330 335 

Ala He Asn Ala Gly Asp Gly Leu Glu Phe Gly Ser Pro Asn Ala Pro 
340 345 350 

Asn Thr Asn Pro Leu Lys Thr Lys He Gly His Gly Leu Glu Phe Asp 
355 360 365 

Ser Asn Lys Ala Met Val Pro Lys Leu Gly Thr Gly Leu Ser Phe Asp 
370 375 380 

Ser Thr Gly Ala He Thr Val Gly Asn Lys Asn Asn Asp Lys Leu Thr 
385 390 395 400 

Leu Trp Thr Thr Pro Ala Pro Ser Pro Asn Cys Arg Leu Asn Ala Glu 
405 410 415 

Lys Asp Ala Lys Leu Thr Leu Val Leu Thr Lys Cys Gly Ser Gin He 
420 425 430 

Leu Ala Thr Val Ser Val Leu Ala Val Lys Gly Ser Leu Ala Pro He 
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435 440 445 

Ser Gly Thr Val Gin Ser Ala His Leu He He Arg Phe Asp Glu Asn 
450 455 460 

Gly Val Leu Leu Asn Asn Ser Phe Leu Asp Pro Glu Tyr Trp Asn Phe 
465 470 475 480 

Arg Asn Gly Asp Leu Thr Glu Gly Thr Ala Tyr Thr Asn Ala Val Gly 
485 490 495 

Phe Met Pro Asn Leu Ser Ala Tyr Pro Lys Ser His Gly Lys Thr Ala 
500 505 510 

Lys Ser Asn He Val Ser Gin Val Tyr Leu Asn Gly Asp Lys Thr Lys 
515 520 525 

Pro Val Thr Leu Thr lie Thr Leu Asn Gly Thr Gin Glu Thr Gly Asp 
530 535 540 

Thr Thr Pro Ser Ala Tyr Ser Met Ser Phe Ser Trp Asp Trp Ser Gly 
545 550 555 560 

His Asn Tyr He Asn Glu lie Phe Ala Thr Ser Ser Tyr Thr Phe Ser 
565 570 575 
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Tyr He Ala Gin Glu Gly Ser Gly Ser Gly Ser Gly Ser Gly Ser Gly 
580 585 590 

Ser Gly Ser Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys 
595 600 605 

Lys Lys Lys Lys Lys Lys Lys Lys Gly Ser Ala Glu Lys Lys Asp Glu 
610 615 620 

Gly Pro Tyr Arg Met Glu His Phe Arg Trp Gly Ser Pro Pro Lys Asp 
625 630 635 640 
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